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Dear  Governor  King: 


Inclosed  Is  a  copy  of  the  Crocker  Pond  Dam  (MA-00638)  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  suppoit  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been 
furnished  the  owner,  James  River  -  Massachusetts,  Inc.,  P.0.  Box  310, 
Fitchburg,  Massachusetts  01402. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 

Sincerely, 


Incl 

As  stated 


C.E .  EDGAR,  III 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 

Identification  No.:  MAOO638 
Name  of  Dam:  Crocker  Pond 
Town:  Westminster 

County  and  State:  Worcester  County,  Massachusetts 
Stream:  Whitman  River,  tributary  of  the  Nashua  River 

Date  of  Inspection:  May  6,  1980 


Crocker  Pond  Dam  is  a  520-foot  long  earthfill  dam  built  in 
1933  for  storage.  The  facility  has  a  maximum  height  of  38.5  feet 
and  includes  a  spillway,  flood  gate,  gate  house  and  outlet 
structures.  The  top  of  the  dam  is  at  Elevation  (El)  758.5 
(National  Geodetic  Vertical  Datum  of  1929).  “The  spillway  is  a 
concrete  ogee  weir,  120-feet  long  (including  the  closed  flood 
gate).,  with  the  crest  at  El  750.5*  -There  are  five  separate 
outlets  for  the  dam,  an  8-foot  wide  by  12-foot  high  flood  gate, 
which  when  closed  is  part  of  the  spillway;  a  ^2-inch  diameter  main 
low  level  outlet;  a  2^-inch  diameter  auxiliary  low  level  outlet;  a 
3-foot  square  drain;  and  a  3-foot  square  trash  chute. 

There  are  deficiencies  which  must  be  corrected  to  assure 
the  continued  performance  of  this  dam.  This  conclusion  is  based 
on  the  visual  inspection  of  the  site  and  a  review  of  the  avail¬ 
able  data.  Generally  the  dam  is  in  fair  condition. 

The  following  deficiencies  were  observed  at  the  site: 
spalled,  cracked  and  deteriorated  concrete  on  the  east  and  west 
approach  channel  sidewalls,  the  spillway  face,  the  sidewall 
between  the  spillway  and  the  flood  gate,  the  east  and  west 
sidewalls  of  the  spillway,  and  the  west  face  of  the  gate  house; 
burrow  holes  and  foot  paths  on  the  downstream  face  of  the  dam; 
missing  stones  along  the  downstream  bench  of  the  east  section  of 
the  dam;  logs  and  debris  caught  on  the  spillway  weir  and  trees 
overhanging  the  west  side  of  the  downstream  channel. 

Based  on  Corps  of  Engineers’  guidelines,  the  dam  has  been 
classified  on  the  intermediate  size  and  high  hazard  categories.  A 
test  flood  equal  to  the  full  probable  maximum  flood  (PMF)  was  used 
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to  evaluate  the  capacity  of  the  spillway.  The  drainage  area  for 
Crocker  Pond  is  20.0  square  miles.  The  test  flood  inflow  is 
calculated  to  be  19,500  cubic  feet  per  second  (cfs).  The  test 
flood  outflow  is  18,^50  cfs  with  no  flashboards  in  place,  which 
results  in  a  pond  level  at  El  760.7.  The  test  flood  outflow  is 
18,550  cfs  with  flashboards  in  place,  which  increases  the  pond 
level  to  El  762.3*  This  assumes  that  the  flood  gate  remains 
closed  during  the  test  flood.  The  test  flood  would  overtop  the 
dam  by  2.2  feet  with  no  flashboards  in  place  and  3*8  feet  with 
flashboards  in  place.  Hydraulic  analyses  indicate  that  the  spill¬ 
way  without  flashboards  can  discharge  10,500  cfs,  or  57  percent 
of  the  test  flood  outflow  before  the  dam  is  overtopped..  tyj.th 
flashboards,  the  spillway  can  discharge  6,300  cfs  or  3^  percent 
of  the  test  flood  outflow  before  the  dam  is  overtopped .  This 
assumes  that  the  flood  gate  remains  closed  during  the  test  flood. 


It  is  recommended  that  the  Owner  employ  a  qualified 
registered  professional  engineer  to  conduct  a  more  detailed 
hydraulic  and  hydrologic  study  of  the  spillway;  evaluate  the 
deterioration  of  the  concrete  on  the  spillway  face,  the  east 
and  west  sidewalls,  and  the  west  face  of  the  gate  house;  and 
examine  the  spillway  under  a  no  flow  condition.  The  owner 
should  remove  the  flashboards  from  the  spillway  until  the 
investigations  are  completed.  In  addition,  the  Owner  should 
repair  the  deficiencies  listed  above,  as  described  in  Section 
7.3*  The  Owner  should  also  implement  a  program  of  annual  tech¬ 
nical  inspections,  a  plan  for  surveillance  of  the  dam  during 
and  after  periods  of  heavy  rainfall,  and  a  plan  for  notifying 
downstream  residents  in  the  event  of  an  emergency  at  the  dam. 


The  measures  outlined  above  and  in  Section  7  should  be 
implemented  by  the  Owner  within  a  period  of  1  vsar  aftervj^ceipt 
of  this  Phase  I, , Inspection  Report. 


S’/  EDWARD 
5/  MICHAEL  \rj 
31  GRECO 

v  AV10'  29S0°o/<J 


Edward  M.  Greco,  P.E. 
Project  Manager 
Metcalf  &  Eddy,  Inc. 

Massachusetts  Registration 
No.  29800 


Approved  by: 


Stephen  L.  Bishop ,  P.E.  jj 
Vice  President 
Metcalf  &  Eddy,  Inc. 

Massachusetts  Registration 
No.  19703 
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This  Phase  I  Inspection  Report  on  Crocker  Pond  Dam  (MA-00638) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechmical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  a  Phase 
I  Investigation.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  2031^.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigations, 
and  analyses  involving  topographic  mapping,  surface 
investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  other¬ 
wise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aid  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
conditions  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to 
existing  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  to  the  public.  An  evaluation  of  the  project  for 
compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION 
PROGRAM 

PHASE  I  INSPECTION  REFORT 
CROCKER  POND  DAM 
SECTION  1 

PROJECT  INFORMATION 


Ge  ne  ra  1 


a.  Authority .  Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  national  program  of  dam 
inspection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Metcalf  &  Eddy,  Inc.  has 
been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Massachusetts. 
Contract  No.  DACW  33-8G-C-0054,  dated  April  18,  1980,  has 
been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b  .  Purp  ose 

(1)  Perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit 
correction  in  a  timely  manner  by  non-Federal 
interests . 

(2)  Encourage  and  assist  the  States  to  quickly  initiate 
effective  dam  safety  programs  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National  Inventory 
of  Dams. 

Description  of  Project 

a.  Location.  The  dam  is  located  on  the  Whitman  River,  about 
2.1  miles  upstream  of  the  confluence  with  the  Nashua 
River,  in  the  Merrimack  River  Basin.  The  dam  is  in  the 
Town  of  Westminster ,  Worcester  County,  Massachusetts  (see 
Location  Map).  The  coordinates  of  this  location  are 
Latitude  42  deg.  34  min.  north  and  Longitude  71  deg.  53 
min.  west. 
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b.  Description  of  Dam  and  Appurtenances.  Crocker  Pond  Dam 
is  a  520-foot  long,  earthfill  dam  with  a  maximum  height 
of  38.5  feet  (see  Plan  of  Dam  and  Sections  in  Appendix  B 
and  photographs  in  Appendix  C).  The  top  of  the  dam  is  10 
feet  wide  and  is  at  El  758.5.  A  gate  house  is  located  on 
the  top  of  the  dam.  The  upstream  face  is  riprapped  and 
is  a  2.5:1  (horizontal: vertical)  slope  which  changes  to  a 
3:1  (horizontal: vertical)  slope  below  El  738.5.  The 
downstream  face  is  a  1.75:1  grass  covered  slope  to  a 
2.5-foot  wide  bench  at  El  738.5  which  then  changes  to  a 
2:1  (horizontal:  vertical)  slope.  Available  drawings 
indicate  that  the  dam  is  a  zoned  embankment  with  a 
concrete  central  core  wall  (see  Figure  B-2).  The 
drawings  also  show  that  the  spillway  and  approximately 
130  feet  of  the  core  wall  are  founded  on  bedrock,  while 
the  remainder  of  the  core  wall  is  founded  in  earth  (fine 
sand).  Previous  inspection  reports  dated  September  8  to 
December  9,  1932  indicate  that  the  spillway  is  founded  on 
bedrock  with  "veins,  holes  and  cracks  in  the  ledge 
grouted  with  cement."  The  drawings  do  not  show  a  cutoff 
trench  below  the  base  of  the  dam. 

The  spillway,  which  is  located  near  the  center  of  the 
dam,  is  a  120-foot  long,  concrete  weir  (including  the 
closed  flood  gate).  The  approach  channel  consists  of 
concrete  sidewalls.  The  floor  was  submerged.  Wooden 
flashboards  1.8  feet  high  are  mounted  with  steel  pins  on 
the  crest  of  the  spillway. 

The  crest  of  the  spillway  is  at  El  750.5,  and  the  top  of 
the  flashboards  is  at  El  752.3.  The  length  of  the 
flashboards  available  for  discharge  is  120  feet 
(including  the  flood  gate). 

The  discharge  channel  below  the  spillway  is  130  feet 
wide.  The  east  side  is  a  6-foot  high  vertical  dry  stone 
masonry  wall  for  a  distance  of  approximately  60  feet 
downstream.  The  west  side  is  a  natural  earth  slope.  The 
floor  of  the  channel  which  is  exposed  bedrock  with 
several  large  detached  blocks,  slopes  at  approximately  6 
percent . 

There  are  five  separate  outlets  for  the  dam;  a  flood 
gate,  main  low  level  outlet,  auxiliary  low  level  outlet, 
drain,  and  trash  chute.  Table  B-l  in  Appendix  B 
describes  each  outlet  in  detail.  Figure  B-5  is  a 
schematic  drawing  showing  the  location  and  elevation  of 
each  outlet. 


CROCKER  POND  DAM 


2 


c.  Size  Classification.  Crocker  Pond  Dam  has  a  maximum 
height  of  38.5  feet  and  a  maximum  storage  capacity  of 
1,835  acre-feet.  The  storage  capacity  places  the  dam  in 
the  "intermediate"  size  category  which  ranges  from  1,000 
to  50,000  acre-feet. 

d.  Hazard  Classification.  There  are  approximately  3  to  5 
houses,  1  school,  and  5  factories  located  along  the 
stream  downstream  of  the  dam  (see  Flood  Impact  Area  shown 
on  the  Location  Map).  The  foundations  of  these  struc¬ 
tures  are  approximately  5  feet  above  the  floor  of  the 
stream.  Failure  of  the  dam  would  produce  a  flood  wave  lb 
feet  high.  In  the  event  of  a  complete  failure  of  the 
dam,  more  than  a  few  lives  could  be  lost  and  an 
appreciable  amount  of  property  damage  could  occur. 
Accordingly,  the  dam  has  been  placed  in  the  "high"  hazard 
category . 

e.  Ow nership.  The  dam  is  owned  by  James  River  - 
Massachusetts,  Inc.,  P.O.  Box  310*  Fitchburg, 
Massachusetts  01^2C.  Mr.  Herman  Burt  (telephone 
617-3^3-3051)  granted  permission  to  enter  the  property 
and  inspect  the  dam. 

f.  Operator.  The  dam  is  operated  by  personnel  from  James 
River  -  Massachusetts,  Inc. 

g.  Purpose  of  the  Dam.  The  water  in  Crocker  Pond  is  used  as 
storage  for  process  water  for  paper  mills  owned  by  James 
River  -  Massachusetts,  Inc.,  which  are  located  about  2 
miles  downstream. 

h.  Design  and  Construction.  Construction  of  the  present 
Crocker  Pond  Dam  was  completed  in  1933- 

Drawings  dated  June  1932  through  August  1933  and  prepared 
by  Howard  M.  Turner,  Consulting  Engineer  are  available. 
The  drawings  show  that  the  dam  was  constructed 
essentially  as  it  appears  today. 

Frevicus  inspection  reports  indicate  that  the  dam  has 
been  maintained  in  good  condition.  Repairs  have  been 
made  such  as  replacing  the  flashboards. 

Normal  Operating  Procedures.  Personnel  from  James  River 
\  -  Massachusetts,  Inc.  reportedly  visit  the  dam  once  a 
■  month.  At  that  time,  they  check  for  vandalism  and  clear 
any  debris  from  the  spillway.  The  flashboards  are 
operated  as  needed  to  increase  storage.  The  main  and 
auxiliary  low  level  outlets  were  last  operated  in  July 
1980  when  the  pond  was  lowered  to  provide  water  to  Snows 
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Mill  Pond.  A  private  contractor  clears  brush  and  trees 
from  the  slope  and  discharge  channel  yearly. 

Pertinent  Data 


a.  Drainage  Area.  The  approximately  12,815-acre 

(20. 0-square  mile)  drainage  area  consists  of  hilly  land 
(see  Figure  D-l  in  Appendix).  The  drainage  area  includes 
drainage  from  Westminster  Pond  and  Lake  Wampanoag.  About 
7.5  percent  of  the  drainage  area  is  ponds  and  swamps.  In 
general,  the  undeveloped  portions  of  the  drainage  area 
consist  of  90  percent  woodland,  and  10  percent  open 
fields.  Light  residential  development  occurs  on  the  east 
side  of  the  reservoir,  and  the  Whitmanville  district  of 
Westminster  lies  upstream  of  the  reservoir. 

b.  Discharge .  Discharge  from  Crocker  Pond  Dam  flows  over 
the  flashboards  on  the  spillway  and  into  an  exposed 
bedrock  discharge  channel.  Water  also  discharges  from 
the  outlets  into  the  discharge  channel. 

(1)  Outlets: 

(a)  Flood  Gate:  Size  8  ft  x  12  ft 

Invert  El  746.0 

Discharge  capacity  at  top  of  dam  - 
1,050  cfs 

(b)  Main  Outlet:  Size  42-in.  dia. 

Invert  El  731.5 

Discharge  capacity  at  top  of  dam  - 
320  cfs 

(c)  Auxiliary  Outlet:  Size  24-in.  dia. 

Invert  El  731.8 
Discharge  capacity  at  top  of  dam  - 
90  c fs 

(2)  Maximum  known  flood  at  damsite:  unknown 

(3)  Ungated  spillway  capacity  with  the  water  level  at 
top  of  dam  (closed  flood  gate): 

(a)  No  flashboards:  10,500  cfs  at  El 
785.5 

(b)  Flashboards:  6,300  cfs  at  El  758.5 

(4)  Ungated  spillway  capacity  at  test  flood  elevation 
(closed  flood  gate): 
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(a)  No  flashtoards:  15,250  cfs  at  El 

760.7 

(b)  Flashboards:  11,250  cfs  at  El  762.3 

(5)  Gated  spillway  capacity  at  normal  pool  elevation: 

N/A 

(6)  Gated  spillway  capacity  at  test  flood  elevation: 

N/A 

(7)  Total  spillway  capacity  at  test  flood  elevation 
(closed  flood  gate): 

(a)  No  flashboards:  15,250  cfs  at  El 

760.7 

(b)  Flashboards:  11,250  cfs  at  El  762.3 

(8)  Total  project  discharge  at  top  of  dam  elevation: 

(a)  No  flashboards:  10,500  cfs  at  El 
758.5 

(b)  Flashboards:  6,300  cfs  at  El  758.5 

(9)  Total  project  discharge  at  test  flood  elevation 
(closed  flood  gate): 

(a)  No  flashboards:  18,^50  cfs  at  El 

760.7 

(b)  Flashboards:  18,550  cfs  at  El  762.3 

Elevation  (feet  above  National  Geodetic  Vertical  Datum  of 
1929  (NGVD)).  A  benchmark  was  established  at  El  750.5  on 
the  crest  of  the  spillway.  This  elevation  was  obtained 
from  drawing  No.  2  by  Howard  M.  Turner,  Consulting 
Engineer  (see  Figure  B-2). 

(1)  Streambed  at  toe  of  dam:  720.0 

(2)  Bottom  of  cutoff:  N/A 

(3)  Maximum  tailwater:  unknown 

(4)  Normal  pool:  750.5 

(5)  Full  flood  control  pool:  N/A 
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m 

(6) 

Spillway  crest:  750.5 

Top  of  flashboards:  752.3 

Flood  gate  invert:  7A6.O 

■ 

(7) 

Design  surcharge  (Original  Design):  unknown 

(8) 

Top  of  dam:  758.5 

m 

(9) 

Test  flood  surcharge:  with  flashboards  -762 

without  flashboards  - 

’  k 

760.7 

d. 

Reservoir  (Length  in  feet) 

(1) 

Normal  pool:  3,000 

(2) 

Flood  control  pool:  N/A 

(3) 

Spillway  crest  pool:  3,000 

S£ 

(A) 

Top  of  dam:  3,000 

(5) 

Test  flood  pool:  3,000 

e . 

Storage  (acre-feet) 

■ 

(1) 

Normal  pool:  1,027  at  El  750.5 

1 

(2) 

Flood  control  pool:  N/A 

(3) 

Spillway  crest  pool:  1,027  at  El  750.5 

a 

(A) 

Top  of  dam:  1,835  at  El  758.5 

(5) 

Test  flood  pool:  with  flashboards:  2,219 

at  El  762.3 
without  flashboards: 

2,057  at  El  760.7 

f. 

Reservoir  Surface  (acres) 

r* 

(1) 

Normal  pool:  101 

»m ' 

(2) 

Flood  control:  N/A 

L. 

(3) 

Spillway  crest:  101 
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#(4)  Test  flood  pool:  101 
*(5)  fop  of  dam:  101 


g. 


h . 

i. 


Dan 

(1)  Type:  Earthfill 

(2)  Length:  520  ft 

(3)  Height:  38.5  ft 
(A)  Top  Width:  10  ft 

(5)  Side  Slopes:  2.5:1  and  3:1  upstream 

1.75:1  and  2:1  downstream 

(6)  Zoning:  central  concrete  core  wall  with  pervious 
fill 

(7)  Impervious  Cere:  concrete  core  wall 

(8)  Cutoff:  IJ/A 

(9)  Grout  Curtain:  N/A 

(10)  Other:  IJ/A 

Diversion  and  Regulating  Tunnel:  IJ/A 
Spilxway 

(1)  Type:  concrete  ogee  weir 

(2)  Length  of  weir:  120  feet  (including  closed  flood 
gate) 

(3)  Crest  elevation: 

(a)  without  flashboards:  El  750.5 

(b)  without  flashboards:  El  752.3 

( JO  Upstream  channel:  concrete  sidewalls 

(5)  Downstream  channel:  exposed  bedrock  with  several 
large  detached  blocks 


Based  on  the  assumption  that  the  surface  area  will  not  signifi¬ 
cantly  increase  with  changes  in  pool  elevation  from  750.5  to 
762.3. 
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Flood  Gate: 


(1)  Invert  El:  746.0 

(2)  Size:  8  ft.  x  12  ft. 

(3)  Description:  wooden  gate 

(4)  Control  Mechanism:  slide  gate 
Main  Low  Level  Outlet: 


(1) 

Invert  El:  731.5 

(2) 

Size:  42-in.  dia. 

(3) 

Description:  steel  pipe 

(4) 

Control  Mechanism:  sluice 

gate 

Auxiliary  Lew  Level  Outlet: 

(1) 

Invert  El:  731.8 

(2) 

Size:  24-in.  dia. 

(3) 

Description:  cast-iron  pipe 

(4) 

Control  Mechanism:  sluice 

gate 

Mud 

Gate : 

(1) 

Invert  El:  726.5 

(2) 

Size:  3  ft.  x  3  ft. 

(3)  Description:  concrete  conduit 

(4)  Control  Mechanism:  sluice  gate 
Trash  Chute: 

(1)  Invert  El:  753 

(2)  Size:  3  ft.  x  3  ft. 

(3)  Description:  concrete  opening 

(4)  Control  Mechanism:  plate  or  hatch  cover. 


CROCKER  POND  DAM 


SECTION  2 


ENGINEERING  DATA 


General .  The  engineering  data  available  for  this  Phase  I 
inspection  include  drawings  dated  June  1932  to  August  1933 
prepared  by  Howard  M.  Turner,  Consulting  Engineer  (see 
Figures  B-l  through  B-^).  The  drawings  were  obtained  fron. 
the  Worcester  County  Engineering  Department.  There  are  r.c 
other  drawings,  specifications,  or  computations  available 
from  the  Owner,  State,  or  County  agencies.  Copies  of 
previous  inspection  reports  dated  192^  to  1968,  prepared  ty 
the  Worcester  County  Engineering  Department  are  included  in 
Appendix  B.  The  most  recent  inspection  was  conducted  in  1976 
by  the  Massachusetts  Department  of  Public  Works.  A  copy  of 
that  report  is  also  given  in  Appendix  B. 

We  acknowledge  the  assistance  and  cooperation  cf  personnel 
from  the  Massachusetts  Department  of  Environmental  Quality 
Engineering,  Division  of  Waterways;  the  Massachusetts 
Department  of  Public  Works;  and  the  Worcester  County 
Engineers  Office.  In  addition,  we  acknowledge  the  assistance 
of  Mr.  Norman  Burt  and  Mr.  Leo  Collette,  cf  James  River  - 
Massachusetts,  Inc.,  who  provided  information  on  the  history 
and  operation  of  the  dam. 

Construction  Records.  There  are  no  construction  records  or 
as-built  drawings  available  for  the  dam  or  appurtenances. 
Previous  inspection  reports  by  the  Worcester  County 
Engineering  Department  provided  some  construction 
information,  and  a  summary  of  repairs  and  post  construction 
changes  at  the  site. 

Operating  Records.  No  operating  records  are  available,  and 
there  is  no  daily  record  kept  of  the  elevation  of  the  pool  or 
rainfall  at  the  dam  site. 

Evaluati on 


a.  Aval labi li ty .  There  are  limited  engineering  data 
available  for  this  dam. 

b.  Adequacy .  The  lack  of  detailed  hydraulic,  structural  and 
construction  data  did  not  allow  for  a  definitive  review. 
Therefore,  the  evaluation  of  the  adequacy  of  this  dam  is 
based  on  the  visual  inspection,  past  performance  history, 
and  engineering  judgment. 

c.  Valid! ty .  Comparison  of  the  available  drawings  with  the 
field  survey  conducted  during  the  Phase  I  inspection 
indicates  that  the  available  information  is  valid. 
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SECTIOM  3 
VISUAL  INSPECTION 


Findings 

a.  Ce ne ra I .  The  Phase  I  inspection  cf  the  dan  at  Crocker 
Pend  was  performed  on  May  6,  198c.  A  copy  of  the 
inspection  checklist  is  included  in  Appendix  A.  Frevicu. 
inspections  were  conducted  by  the  Worcester  County 
Engineering  Lepartr.ent  from  192b  to  1968,  and  by  the 
Massachusetts  Department  cf  Public  Works  in  1976.  Cct ies 
of  these  reports  are  given  in  Appendix  B.  Selected 

pr.:  terra phs  taken  during  our  visual  inspection  are 
included  in  Appendix  C. 

b.  I  a:  .  The  dam  is  an  earthfill  structure,  and  includes  a 
spillway,  flood  rate,  gate  house,  and  cutlet  structures. 

There  was  n.c  evidence  cf  seepage  on  the  downstream  slope 
cr  toe  cf  the  embankment. 

A  rut  approximately  1  feet  wide  was  observed  along  the 
crest  of  the  east  section  of  the  dam  (see  Photo  No.  2  and 
8).  Within  this  rut,  brick  masonry  is  exposed. 

Nc  sloughing  cr  erosion  was  visible  on  the  slopes  or 
abutments  of  the  dam.  A  few  stones  were  missing  along 
the  downstream  tench  cf  the  east  section. 

The  riprap  on  the  upstream  face  of  the  embankment  appears 
tc  be  intact.  Grass  was  observed  between  the  riprap 
above  the  water  line. 

Three  utility  poles  exist  on  the  downstream  face  cf  the 
dam  (two  on  the  west  section  and  one  on  the  east 
section),  (see  Phctc  No.  1). 

Dome  trespassing  was  observed  on  the  embankment.  The 
crest  of  the  east  section  has  minor  ruts  along  the 
exposed  brick.  This  is  apparently  due  to  traffic  to  and 
from  the  gate  house.  Many  footprints  were  observed  on 
the  west  section,  as  was  one  footpath  along  the  west 
sidewall.  Five  to  ten  animal  burrows  were  observed  along 
the  downstream  face  of  the  west  section. 

c.  Appurtenant  Structures.  The  approach  channel  consists  of 
concrete  sidewalls.  The  floor  of  the  approach  channel 
was  submerged  and  not  visible.  The  concrete  on  the  west 
sidewall  is  spalled,  with  minor  efflorescence  (see  Photo 
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No.  7).  The  concrete  on  the  east  sidewall  is  in  good 
condition,  with  the  exception  of  a  minor  vertical  crack 
approximately  3  feet  long  and  3.5  inches  wide  near  the 
gate  house  (see  Photo  No.  3). 

The  spillway  is  a  concrete  ogee  weir  with  1.8  feet  of 
flashboards  and  concrete  sidewalls  (see  Photo  No.  6  and 
7).  There  is  a  flood  gate  between  the  spillway  and  the 
gate  house  (see  Photo  No.  8).  At  the  tine  of  the 
inspection,  water  was  discharging  over  the  spillway,  so 
the  weir,  flashboards,  and  downstream  toe  could  not  be 
examined,  although  some  spalling  on  the  weir  face  was 
partially  visible  (see  Photo  No.  7).  The  concrete  on  the 
sidewall  between  the  spillway  and  the  flood  gate  has  some 
spalling  where  the  sidewall  meets  the  spillway  (see  Photo 
No.  8).  There  is  no  access  to  the  flashboards  which 
would  permit  removal  cf  the  boards  during  periods  of  high 
flow.  The  crest  of  the  spillway  contained  seme  wood 
debris.  The  concrete  on  the  east  sidewall  has  a  large 
diagonal  crack  approximately  15  feet  long  and  0.5  inches 
wide  with  some  spalling  and  minor  efflorescence  (see 
Photo  No.  6).  The  concrete  on  the  west  sidewall  has  a 
large  diagonal  crack  approximately  10  feet  long  and  0.5 
inches  wide  with  some  spalling  and  minor  efflorescence 
(see  Photo  No.  7).  A  large  area  of  severe  spalling  and 
efflorescence  of  the  concrete  can  be  seen. 

As  shown  in  Photo  No.  6  and  8,  the  gate  house  consists  of 
a  concrete  substructure,  with  brick  masonry  walls  and  a 
wood  frame  and  slate  roof. 

The  concrete  is  in  fair  condition.  It  appears  to  be  a 
monolithic  pour  v/ith  no  joints.  There  is  a  large 
vertical  crack  approximately  12  feet  long  and  0.5  inches 
wide  with  some  spalling  and  efflorescence  of  the  con¬ 
crete  on  the  west  face  of  the  gate  house  (see  Photo 
No.  6).  The  concrete  also  has  some  minor  surface 
spalling.  Some  staining  of  the  concrete  adjacent  to  the 
ironworks  can  be  seen.  The  brickwork  appears  to  be  in 
good  condition,  with  no  visible  joints  or  missing  bricks, 
as  does  the  wood  frame  and  slate  roof.  The  operating 
equipment  is  in  fair  condition  with  surface  rusting  and 
pitting. 

Five  separate  outlets  were  visible  during  the  inspection 
(see  Photo  No.  8).  These  include  a  flood  gate,  main  low 
level  outlet,  auxiliary  low  level  outlet,  drain,  and 
trash  chute.  Table  E-l  in  Appendix  B  describes  each 
outlet  in  detail.  Figure  B-5  is  a  schematic  drawing 
showing  the  location  and  elevation  of  each. 

Reservoir  Area.  The  reservoir  area  is  lightly  developed. 
The  Whitmanvi lie  district  of  Westminster  is  located  on 
the  upstream  side  of  the  reservoir.  Residential 
development  is  located  on  the  east  side  of  the  reservoir. 


CROCKER  POND  DAN 


Most  of  the  land  is  hilly  with  wooded  slopes.  There  is  a 
slight  potential  for  future  development  in  the  reservoir 
area . 

e.  Downstream  Channel.  Both  the  spillway  and  outlet 

discharge  into  the  downstream  channel.  The  vertical  dry 
stone  masonry  wall  that  forms  the  east  side  of  the 
channel  appears  to  te  intact  (see  Photo  Mo.  9),  as  does 
the  natural  earth  slope  that  forms  the  west  side  of  the 
channel  (see  Photo  No.  7).  The  floor  of  the  channel  is 
exposed  bedrock  with  several  large  detached  blocks  (see 
Photo  No.  7  ana  S) . 

Trees  overhang  the  west  side  of  the  channel  (see  Photo 
No.  7). 

About  1^0  feet  downstream  of  the  dam,  a  bridge  restricts 
the  discharge  from  the  dam.  Water  flows  under  the  bridge 
in  four  openings,  each  approximately  23  feet  wide  by  1C 
feet  high.  Cnly  three  openings  (the  two  easterly 
openings  and  the  extreme  westerly  opening)  appear  to  be 
open  to  flow.  The  other  opening  appears  to  be  blocked  by 
exposed  bedrock  (see  Photo  No.  10). 

Water  then  flows  approximately  1.25  miles  downstream  to 
Snows  Mill  Pond. 

Evaluation .  The  visual  inspection  indicates  that  the  dam  is 
in  fair  condition.  There  are  some  deficiencies  which  must  be 
corrected  to  assure  the  continued  performance  of  this  dam. 
Measures  to  improve  this  condition  are  stated  in  Section  7.3. 
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OPERATING  AND  MAINTENANCE 
PROCEDURES 


k . 1  Operating  Procedures 

a.  General .  According  to  representatives  of  James  River  - 
Massachusetts,  Inc.,  the  standard  procedure  for  operating 
the  dam  is  to  operate  the  flashboards  as  needed  to 
increase  storage.  The  main  and  auxiliary  low  level 
outlets  are  opened  as  needed  to  provide  water  to  Snows 
Mill  Pend. 

b.  Warning  System.  There  is  no  warning  system  in  effect  at 
this  dan.  According  to  the  representatives  of  James 
River  -  Massachusetts,  Inc.,  a  warning  system,  is  being 
planned  for  future  implementation. 

^.2  Maintenance  Procedures 


a.  General .  The  dam  is  generally  adequately  maintained. 
James  River  -  Massachusetts,  Inc.  is  responsible  for 
maintenance  of  the  facility.  Periodic  inspections  by  the 
Worcester  County  Engineering  Department  have  been 
conducted  in  the  past.  Typical  maintenance  procedures 
have  included  clearing  bush  and  trees  from,  the  slope  and 
discharge  channel,  clearing  debris  from  the  spillway  and 
outlets,  and  replacing  the  flashboards. 

b.  Operating  Facilities.  Maintenance  of  the  operating 
facilities  at  the  dam  consists  of  visiting  the  dam 
monthly  to  check  for  vandalism  and  to  clear  debris  from 
the  spillway.  In  1979,  the  flashboards  were  reportedly 
replaced.  A  private  contractor  clears  brush  and  trees 
from  the  slope  and  discharge  channel  yearly.  The 
operating  condition  of  the  outlet  works  is  reportedly 
checked  periodically  by  the  Owner. 

b . 3  Evaluati on .  There  is  a  program  for  maintaining  the 

embankment  and  appurtenant  structures  in  good  operating 
condition.  However,  there  is  no  program  of  regular  technical 
inspections;  a  plan  for  surveillance  of  the  embankment  during 
and  after  periods  of  heavy  rainfall,  nor  an  emergency  warning 
system  in  effect.  This  is  extremely  undesirable,  considering 
that  the  dam  is  in  the  high  hazard  category.  These  programs 
should  be  implemented,  as  recommended  in  Section  7.3* 
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SECTION  5 


EVALUATION  OF  HYDRAULIC/ 
HYDROLOGIC  FEATURES 


5.1  General.  Crocker  Pond  Dam  has  a  20.0-square  mile  drainage 
area,  about  7.5  percent  of  which  is  pends  and  swamps  (see 
Figure  D-l,  Drainage  Area  Map).  The  land  is  hilly,  and 
lightly  developed. 

There  are  two  dams  upstream  of  Crocker  Pond  that  provide 
additional  storage  within  the  watershed. 

Crocker  Pond  has  a  surface  area  of  approximately  101  acres, 
and  a  maximum  storage  capacity  of  1,835  acre-feet  at  El 
758.5. 

See  Table  B-l  in  Appendix  B  for  discharge  information  for 
each  outlet. 

5.2  Design  Data.  There  are  no  hydraulic  or  hydrologic 
computations  available  for  the  design  of  the  spillway  at 
Crocker  Pond  Dam. 

5.3  Experience  Data.  According  to  a  previous  inspection  report 
dated  September  29,  192*1,  the  original  dam  at  this  location 
was  "abandoned  and  partially  washed  out."  There  is  no  record 
of  overtopping  of  the  present  dam,  which  was  constructed  in 
1933.  Representatives  from  James  River  -  Massachusetts,  Inc. 
indicated  that  the  dam  was  never  overtopped. 

5.*J  Test  Flood  Analysis.  Crocker  Pond  Dam  has  been  classified  in 
the  "intermediate"  size  and  "high"  hazard  categories. 
According  to  the  Corps  of  Engineers’  guidelines,  a  test  flood 
equal  to  the  full  PNF  (Probable  Maximum  Flood)  should  be  used 
to  evaluate  the  capacity  of  the  spillway. 

The  PMF  rate  for  the  Crocker  Pond  Dam  watershed  was 
calculated  to  be  975  cfs  per  square  mile  of  drainage  area. 
This  calculation  is  based  on  the  average  slope  of  I.85 
percent  in  the  drainage  area,  the  pond-plus-swamp  area  to 
drainage  area  ratio  of  7.5  percent,  and  the  U.S.  Army  Corps 
of  Engineers’  guide  curves  for  Maximum  Probable  Flood  Peak 
Flow  Rates  (dated  December  1977).  For  this  analysis,  the 
peak  flow  rate  was  determined  to  be  somewhat  above  the  guide 
curve  for  flat  and  coastal  topography. 

Applying  the  full  PMF  rate  to  the  20.0-square  mile  drainage 
area  results  in  a  peak  test  flood  inflow  of  19,500  cfs. 

(Note  that  the  peak  test  flood  outflow  of  12,000  cfs  from 
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Westminster  Pond  Dam  would  reach  Crocker  Pond  several  hours 
after  the  peak  runoff  from  the  intervening  area.)  By 
adjusting  the  test  flood  inflow  for  surcharge  storage,  the 
peak  test  flood  outflow  was  calculated  to  be  18,450  cfs 
(922.5  cfs  per  square  mile)  with  no  flashboards  in  place,  and 
18,550  cfs  (928  cfs  per  square  mile)  with  flashboards  in 
place.  This  assumes  that  the  flood  gate  remains  closed 
during  the  test  flood. 

Without  flashboards,  the  pond  level  would  rise  to  El  El 
760.7.  With  flashboards,  the  pond  would  rise  to  El  762.3* 
This  assumes  that  the  flood  gate  remains  closed  during  the 
test  flood.  This  is  based  on  the  absence  of  a  full-time 
attendant  at  the  site  and  the  lack  of  emergency  procedures 
during  a  flood. 

Using  one-half  the  PMF  rate,  the  peak  test  flood  inflow  is 
9,750  cfs.  The  peak  test  flood  outflow  is  8,950  cfs  with  the 
pond  at  El  757.8. 

Hydraulic  analyses  indicate  that  the  spillway  without 
flashboards  can  discharge  10,500  cfs  or  57  percent  of  the 
test  flood  outflow  with  the  pond  at  El  758.5*  which  is  the 
low  point  on  the  top  of  the  dam.  With  flashboards,  the 
spillway  could  discharge  6,300  cfs,  or  34  percent  of  the 
outflow  before  the  dam  is  overtopped.  This  assumes  that  the 
flood  gate  remains  closed  during  the  test  flood. 

Table  5-1  below  summarizes  the  discharge  from  the  pond  during 
the  test  flood,  assuming  that  the  flood  gate  remains  closed. 

5.5  Dam  Failure  Analysis.  The  peak  discharge  rate  due  to  failure 
of  the  dam  was  calculated  to  be  22,500  cfs  with  the  pond  at 
El  758.5,  which  is  the  low  point  on  the  top  of  dam.  This 
calculation  is  based  on  a  maximum  head  of  38.5  feet  and  an 
assumed  140-foot  wide  breach  occurring  in  the  east  section  of 
the  embankment.  Failure  of  the  dam  would  produce  a 
downstream  flood  wave  15.5  feet  deep  as  compared  to  channel 
flow  12  feet  deep  prior  to  failure. 

The  peak  discharge  rate  due  to  failure  of  the  dam  was 
calculated  to  be  17*270  cfs  with  the  pond  at  El  752.3,  which 
is  the  top  of  the  flashboards.  This  calculation  is  based  on 
a  maximum  head  of  32.3  feet  and  an  assumed  140-foot  wide 
breach  occurring  in  the  east  section  of  the  embankment. 
Failure  of  the  dam  when  not  discharging  would  produce  a 
downstream  flood  wave  14  feet  deep  as  compared  to  no  channel 
flow  prior  to  failure. 
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TAELE  5-1.  DISCHARGE  DATA  DURING 
TEST  FLOOD 


Flashboards  Flashboards 


in  place 

removed 

Maximum  height  of 
water  above  dam,  ft: 

3.8 

2.2 

Discharge  over 
spillway,  cfs: 

11,250 

15,250 

Discharge  over 
dam,  cfs: 

7,300 

3,200 

Depth  of  water  over 
dam  at  critical 
flow,  ft: 

2.2 

1.29 

Velocity  at 
critical  flow,  fps: 

8.5 

6.4 

There  are  approximately  3  to  5  houses,  1  school,  and  5 
factories  located  along  the  strean  downstream  of  the  dam. 

The  foundations  of  these  structures  are  approximately  5  feet 
above  the  floor  of  the  stream.  Discharge  due  to  failure  of 
the  dam  could  result  in  overflowing  of  the  channel  farther 
downstream.  Due  to  the  configuration  of  the  channel,  little 
attenuation  of  the  flood  flow  is  expected.  It  is  likely  that 
failure  of  the  dam  would  result  in  appreciable  property 
damage  and  loss  of  more  than  a  few  lives  in  developed  areas 
downstream  of  the  dam.  Accordingly,  the  dam  has  been  placed 
in  the  "high"  hazard  category. 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  Visual  Observations.  The  evaluation  of  the  structural 
stability  of  Crocker  Pond  Darn  is  based  on  a  review  of 
previous  inspection  reports,  a  review  of  available  drawings, 
and  the  visual  inspection  conducted  on  May  6,  1980. 

As  discussed  in  Section  3,  Visual  Inspection,  the  dam  is  in 
fair  condtion.  Concrete  was  spalled,  cracked  and 
deteriorated  on  the  east  and  west  approach  channel  sidewalls, 
the  spillway  face,  the  sidewall  between  the  spillway  and  the 
flood  gate,  the  east  and  west  sidewalls  of  the  spillway,  and 
the  west  face  of  the  gate  house.  Five  to  ten  animal  burrows 
and  a  footpath  were  observed  along  the  downstream  face  of  the 
dam.  There  were  missing  stones  along  the  downstream  bench  of 
the  east  section  of  the  dam.  Some  logs  and  debris  were 
caught  on  the  spillway  weir.  Trees  were  overhanging  the  west 
side  of  the  downstream  channel. 

6.2  Design  and  Construction  Data.  Construction  of  Crocker  Pond 
Dam  was  completed  in  1933.  Computations  for  design  of  the 
dam,  spillway  and  outlet  are  not  available. 

Drawings  dated  June  1932  to  August  1933  prepared  by  Howard  M. 
Turner,  Consulting  Engineer  show  the  proposed  construction  of 
the  dam  (see  Figures  B-l  through  B-A).  The  drawings  show 
that  the  dam  is  a  zoned  earthfill  embankment,  with  a  concrete 
central  core  wall.  The  drawings  also  show  that  the  spillway 
and  approximately  130  feet  of  the  core  wall  are  founded  on 
bedrock,  while  the  remainder  of  the  core  wall  is  founded  in 
earth  (fine  sand).  Previous  inspection  reports  dated 
September  8  to  December  8,  1932  indicate  that  the  spillway  is 
founded  on  bedrock  with  "veins,  holes  and  cracks  in  the  ledge 
grouted  with  cement".  The  remaining  earthfill  consists  of 
riprap  overlying  an  18-inch  gravel  layer  on  the  face  of  the 
upstream  section,  overlying  sand,  and  fine  material  against 
the  upstream  face  of  the  core  wall,  followed  by  sand  and 
gravel  and  coarse  material  on  the  downstream  section,  and  a 
coarse  gravel  and  rockfill  toe  as  shown  on  the  drawings.  The 
drawings  do  not  show  a  cutoff  trench  below  the  base  of  the 
dam.  The  side  slopes  of  the  embankment  are  2.5:1  upstream 
and  1.75:1  downstream.  The  upstream  slope  changes  to  3:1 
below  El  738.5.  A  2.5-foot  wide  bench  exists  on  the 
downstream  slope  at  El  738.5.  The  downstream  slope  then 
changes  to  2:1  below  El  738.5. 

Specifications  for  construction  of  the  dam  are  not  available. 
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There  is  no  information  on  the  shear  strength  or  permeability 
of  the  soil  and/cr  rock  materials  of  the  embankment. 

6.3  Post-Construction  Changes.  Since  the  original  construction 

of  the  dam,  few  repairs  have  been  made.  The  f dashboards  were 
reportedly  placed  in  1979. 

6 . b  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  No.  2, 
and  in  accordance  with  Corps  of  Engineers'  guidelines  does 
not  warrant  further  seismic  analysis  at  this  time. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS, 
|  AND  REMEDIAL  MEASURES 
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7 . 1  Par  Assessment 

a.  Condition.  As  a  result  of  the  visual  inspection,  the 

review  of  available  data,  and  limited  information  on 
operation  and  maintenance,  the  dam  is  considered  to  be  in 
fair  condition.  The  following  deficiencies  must  be 
corrected  to  assure  the  continued  performance  of  this 
dam:  spalled,  cracked  and  deteriorated  concrete  on  the 

east  and  west  approach  channel  sidewalls,  the  spillwtiy 
face,  the  sidewall  between  the  spillway  and  the  flood 
gate,  the  east  and  west  sidewalls  of  the  spillway,  and 
the  west  face  of  the  gate  house;  animal  burrows  and 
footpaths  on  the  downstream  face  of  the  dam;  missing 
stones  along  the  downstream  bench  of  the  east  section  of 
the  dam;  logs  and  debris  caught  on  the  spillway  weir;  and 
trees  overhanging  the  west  side  of  the  downstream 
channel. 

The  sluice  gates  on  the  low  level  outlets  are  reportedly 
operable,  and  the  outlets  are  not  blocked. 

The  peak  test  flood  (full  PMF)  outflow  is  estimated  to  be 
18,450  cfs  with  the  pond  at  El  760.7  (assuming  the 
flashboards  are  removed)  and  is  estimated  to  be  18,550 
cfs  with  the  pond  at  El  762.3  (assuming  the  flashboards 
are  In  place).  This  assumes  that  the  flood  gate  remains 
closed  during  the  test  flood.  The  test  flood  would 
overtop  the  low  point  on  the  dam  by  2.2  feet  with  the 
flashboards  removed  and  by  3.6  feet  with  the  flashboards 
in  place.  Hydraulic  analyses  indicate  that  the  spillway 
without  flashboards  can  discharge  10,500  cfs  or  57 
percent  of  the  test  flood  outflow  before  the  dam  is 
overtopped.  With  the  flashboards  In  place,  the  spillway 
can  discharge  6,300  cfs  or  34  percent  of  the  test  flood 
outflow  before  the  dam.  is  overtopped.  This  assumes  that 
the  flood  gate  remains  closed  during  the  test  flood. 

This  is  based  on  the  absence  of  a  full-time  attendent  at 
the  site  and  the  lack  of  emergency  procedures  during  a 
flood . 

b.  Adequacy .  The  lack  of  detailed  design  and  construction 
data  did  not  allow  for  a  definitive  review.  Therefore, 
the  evaluation  of  this  dam  is  based  on  a  review  of  the 
available  data,  the  visual  inspection,  past  performance 
and  engineering  judgment. 
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c.  Urgency .  The  recommendations  and  remedial  measures 

outlined  below  should  be  implemented  by  the  Owner  within 
one  year  after  receipt  of  this  Phase  I  Inspection  Report. 

7.2  Recommendations.  It  is  recommended  that  the  Owner  employ  a 
qualified  registered  engineer  to  provide  the  following 
services : 

a.  Evaluate  the  deterioration  of  the  concrete  on  the 
spillway  face,  the  east  and  west  sidewalls,  and  the  west 
face  of  the  gate  house;  and  examine  the  spillway  under  a 
no  flow  condition. 

b.  Perform  a  detailed  hydrologic/hydraulic  analysis  to 
evaluate  the  discharge  capability  of  the  spillway  and  the 
overtopping  potential  of  the  dam. 

c.  The  Owner  should  remove  the  flashboards  from  th  spillway 
until  the  hydrologic/hydraulic  analysis  is  completed. 

The  Owner  should  implement  the  recommendations  of  the 
Engineer. 

7 . 3  Remedial  Me  as  ures 


a.  Operating  and  Maintenance  Procedures.  It  is  recommended 

that  the  Owner  accomplish  the  following: 

(1)  Selectively  clear  trees,  brush  and  roots  to  a 
distance  of  25  feet  from  the  toe  of  the  dam.  All 
stumps  and  roots  removed  should  be  backfilled  with 
select  material. 

(2)  Consideration  should  be  given  to  relocating  the 
three  utility  poles  from  the  downstream  face  of  the 
dam,  and  to  backfilling  the  holes  with  select 
material . 

(3)  Repair  all  spalled,  cracked  and  deteriorated 
concrete  on  the  east  and  west  approach  channel 
sidewalls,  the  spillway  face,  the  sidewall  between 
the  spillway  and  the  flood  gate,  the  east  and  west 
sidewalls  of  the  spillway,  and  the  west  face  of  the 
gate  house  in  accordance  with  the  recommendations  of 
the  Engineer. 

( *0  Replace  missing  stones  on  the  downstream  bench  of 
the  east  embankment. 

(5)  Fill  in  and  reseed  all  animal  burrows  and  footpaths 
on  the  downstream  slope  of  the  dam. 
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(6)  Remove  all  brush,  trees,  debris  and  loose  stone  in 
the  floor  of  the  spillway  discharge  channel. 

(7)  Remove  logs  and  debris  caught  on  the  spillway  weir. 

(8)  Maintain  all  low  level  outlets  in  operating 
condition. 

(9)  Institute  a  definite  plan  for  surveillance  of  the 
dan  and  spillway  during  and  after  periods  of  heavy 
rainfall  and  a  plan  to  warn  people  in  downstream 
areas  in  the  event  of  an  emergency  at  the  dam. 

(10)  Implement  a  systematic  program  of  maintenance 
inspections.  As  a  minimum,  the  inspection  program 
should  consist  of  a  monthly  inspection  of  the  dam 
and  appurtenances  and  be  supplemented  by  additional 
inspections  during  and  after  severe  storms.  All 
repairs  and  maintenance  should  be  undertaken  in 
compliance  with  all  applicable  State  regulations. 
The  maintenance  program  should  include  removal  of 
any  debris  caught  on  the  spillway  weir  to  prevent 
clogging  of  the  spillway. 

(11)  Institute  a  program  of  technical  inspections  on  an 
annual  basis. 

Alternatives .  There  are  no  practical  alternatives  to  the 
above  recommendations. 
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PERIODIC  INSPECTION 


2 


PARTY  ORGANIZATION 

DATE  May  6,  1980 


PROJECT  CROCKER  POND  DAM 


PARTY : 


0.  • 

L. 

Taverna  (Metcalf 

&  Eddy  - 

n 

S. 

Nagel  (Metcalf 

&  Eddy  - 

3  • 

W. 

Diesl  (Metcalf  & 

Eddy  - 

4 . 

W. 

Checchi  (Metcalf 

&  Eddy  - 

5 . 

L. 

Branagan  (Metcalf 

:  &  Eddy  - 

6. 

M. 

Nowak  (Metcalf  & 

Eddy  - 

7. 

E. 

Greco  (Metcalf  & 

Eddy  - 

TIME  10:00  to  16:00 

WEATHER  60°F  Sunny 

W.S.  ELEV 752.5  U  . S  .  720-  DN  ■  S 

Geotechnical) 

Geotechnical) 

Geotechnical) 

Geotechnical) 

Hydraulics) 

Hydraulics) 

Geotechnical) 


PROJECT  FEATURE 


INSPECTED  BY  REMARKS 


1  .  Dam 


L.  Taverna/S.  Nagel 


2  .  Spillwa; 


L.  Taverna/S.  Nagel/L.  Branagan 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  CROCKER  POND  DAM _  DATE  May  6,  1980 

PROJECT  FEATURE  Dam  Embankment  NAME  L.  Taverna 


DISCIPLINE _ Geotechnical _  NAME  S.  Nagel 

u/s  =  upstream  L/S  =  Lefthand  Side 

d/s  =  downstream  R/S  =  Righthand  Side 


AREA  EVALUATED 

CONDITIONS  J* 

DAM  EMBANKMENT 

Crest  Elevation 

Earthfill  dam  with 

core  wall.  (Telephone  poles  on  R/S  &  L/S 
d/s  slopes.) 

Current  Pool  Elevation 

752.5  u 

Maximum  Impoundment  to  Date 

752.5 

Surface  Cracks 

None  visible 

Pavement  Condition 

No  pavement  ^ 

Movement  or  Settlement  of  Crest 

None  visible  at  R/S.  Appears  core  wall 
is  exposed  at  L/S 

Lateral  Movement 

None  visible 

Vertical  Alignment 

O.K.,  Straight 

Horizontal  Alignment 

O.K.,  Straight 

Condition  at  Abutment  and  at 
Concrete  Structures 

L/S  &  R/S  abutments  tie  into  hillside. 

L/S  embankment  ties  into  Gate  House 

R/S  embankment  ties  into  sidewall  of  spill-  ‘‘1 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

1 

None  visible.  ^ 

- 

Trespassing  on  Slopes* 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

No  sloughing  or  erosion  visible.  Few 
stones  missing  along  L/S, d/s  bench.  r. 

Rock  Slope  Protection  -  Riprap 
Failures 

Riprap  intact,  grass  grows  between  rocks  ' 

above  water  line. 

* 

Unusual  Movement  or  Cracking  at 
or  near  Toes 

None  visible. 

Unusual  Embankment  or  Downstream 
Seepage 

, 

None  visible. 

Piping  or  Bolls 

None  visible. 

N 

Foundation  Drainage  Features 

None  visible.  ^ 

Toe  Drains 

None  visible. 

Instrumentation  System 

None 

"*5  to  10  Gopher  holes  along  R/S,  d/s  embankment  P&£6^i, of 


r  if 
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PROJECT  CROCKER  POND  DAM  DATE  May  1980 

PROJECT  FEATURE  Spillway _  NAME  L-  Taverna/s,  Nagel 

DISCIPLINE  Geotechnical/Hydraulics _  NAME  L.  Branagan _ 

L/S  =  Lefthand  Side  R/S  =  Righthand  side 


a 


» 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 


Concrete  sidewalls,  floor  not  visible. 


Some  spalling  &. efflorescence  on  R/S 
sidewall,  L/5  sidewall  good,  floor  not 
visible . _ 


General  Condition 


Loose  Rock  Overhanging 
Channel 


None 


Trees  Overhanging  Channel 


None 


Floor  of  Approach  Channel 


Not  visible,  submerged. 


b.  Weir  and  Training  Walls 


Ogee  weir,  2  ft.  of  flashboards  in 
spillway,  concrete  sidewalls. 


Diagonal  crack  on  L/S  sidewall. 
Diagonal  crack  on  R/S  sidewall. 
Severe  spalling  on  R/S  sidewall. 


General  Condition  of 
Concrete 


Rust  or  Staining 


None  visible. 


at  diagonal  cracks  on  Tf 


Some  spalling  at  diagonal  cracks  on  L/ 
&  R/S  sidewalls.  Severe  spalling  on  R/ 
sidewall,  spalling  on  weir  face,l  tol. 


Spalling 


Any  Visible  Reinforcing 


Not  visible 


SlFIrZ7HWlf3lu!?II®sr 

efflorescence  on  R/S  sidewall. _ 


Any  Seepage  or  Efflorescence 


Drain  Holes 


None  visible 


L/S  has  vertical  dry  stone  masonry  wal 
R/S  is  natural  slope,  floor  is  exposed 
edrock. 


Discharge  Channel 


lasonry  wall  is  good .  Floor  ,is  exDqsed 
jedrpcK  with  several  large  detached 

blocks. _ _ _ _ _ 


General  Condition 


Loose  Rock  Overhanging 
Channel 


None 


Few  trees  on  R/S.  No  trees  on  L/S. 


Trees  Overhanging  Channel 


Floor  of  Channel 


Exposed  bedrock 


Other  Obstructions 


Bridge  with  A  ooxes.  Only  3  opened 
to  flow.  _ _ 


AREA  EVALUATED 

CONDITION  ‘■1 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 

a.  Approach  Channel 

Not  visible,  submerged.  ^ 

Slope  Conditions 

Bottom  Conditions 

Rock  Slides  or  Falls 

Log  Boom 

Debris 

Condition  of  Concrete  Lining 

Drains  or  Weep  Holes 

b.  Intake  Structure 

Condition  of  Concrete 

Stop  Logs  and  Slots 


PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  CR0CKER  P0ND  DAM  DATE  MaV  6>  1980 

Outlet  Structure  and  ” 

PROJECT  FEATURE  Outlet  Channel _  NAME  L.  Taverna 

DISCIPLINE _ Geotechnical _ NAME  S-  NaSel 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE 

AND  OUTLET  CHANNEL 

General  Condition  of  Concrete 

Discharges  through  a  42-inch  pipe,  and 
2-3’x3'  openings,  into  discharge 
channel . 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  Holes 

..Channel 

Loose  Rock  or  Trees  Over¬ 
hanging  Channel 

Condition  of  Discharge 

Channel 
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PLANS  OF  DAM  AND  PREVIOUS 
INSPECTION  REPORTS 


Page 

Figure  B-l,  Plan  of  Darn  B-i 

Figure  B-2.  Sections  through  Dan  B-2 

Figure  B-3,  Headgates  and  Details  B-3 

Figure  B-4,  Flood  Gate  B—  ■h 

Figure  3-5,  Schematic  of  Outlet  Structures  B-5 

File  Card  for  Crocker  Pond  Dam 
from  Worcester  County  Engineer’s  Office  B-6 

Previous  Inspection  Reports 
Dated  192^  through  1968  by  'Worcester  County 
Engineer’s  Office  B-7 

Dated  April  7,  1976  by  Massachusetts 

Department  of  Public  Works  B-35 

Table  £-1,  Dam  Outlets  B-M2 


CROCKER  FOND  DAK 


Coxcai r 


r  AtZ/SF 


CtOCKE  V  fOHO 


town  or  crrv  YVESTM I NSTEK  otcREt  so. 

location  Sooth  Asmbomham  Roaq  — 

OESORIPTtQN  OR  DAM  1 


<"  Concrete 

Length  &/£* 

H*'*M  XLE* (7cpat  Sptfceay^  3d.  5 '( 7op  Emb. ) 

bot,om  Zb'  <XeM*M,stee/J*mhJ*Oma i 
Downstream  stop.  lammed andm*eJmifam£^&^ \ 

Upstream  “  Sand  43  TSna  *c/r  /&  "Panina. 

Length  of  Spillway  'ZO'  _  ^ 


Downstream  Slop* 
Upstream  " 
Length  of  Spillway 


Size  of  Gate.  a'+'as-o* 

Location  of  Gate.  J *aj  Op JSOt  t/wO*. 

Flaahboarda  uaed  El.  Tip  ^p',\\w.y 

’  Width  Flashboards  or  Gates  ' 

Osm  designed  by  HcHfeHi  M.  Tur/tOT. 

i  “  constructed  bv  tracker  Burbank 

Year  constructed  1933 

|  GENERAL  REMARKS  t/fJpCcAry  •  Jtpt 

Jnapec.te.di  Aug. 9,  /B33  ,  L  .O.  Marden 

"  June  it,  /9jJ  -  * 

*  Jo/y  2 */  /?*J'  *  «  " 

0  Dec.  iS,  1934- r  *  " 

JnqfYd/1  tracect-  A&  mo  -  £  c  r.  cr^exAiraf  -  3  2/ 4c/*#  ■  A 
timabJfJhe  Cmmtor-  JAvhime^C^^PH Mmf  ijatr 

Flwsi  7*»Y«. 


rUN  NO.  UAM  nv.  »»  -  u. 

3xook&.M*lu  C.  C.  DOCKET  NO. 

DESCRIPTION  OP  RESERVOIR  A  WATERSHED 

Name  of  Main  Stream  Whitman  River. 

“  "  any  other  Streama 

Length  of  Waterahed 
Width  •*  «. 

la  Watershed  Cultivated 
Percent  In  Forest. 

Steepneaa  of  Slope 
Kind  of  Soil 

No.  of  Acre.  In  Watershed  /J  tJ  3js  J*J 

“  “  “  Reservoir  ® 

Length  of  Reservoir 
Width  “ 

Max  Flow  Cu.  Ft.  par  Sec. 

Head  or  Flashboards-Low  Water 

“  »_  -High  “  J_ _ 

79  /T7* S' CO.  At.  GENERAL  REMARKS  ~~==*==  “ 


me-' co./* 


inspected :  June  2!,  1132  by  L.Q.  Marc/ on 

*  "  3Q  11  "  *  »# 

*  Auq.JO.  «  *  •> 

-  Sept.  8  -  r."  * 

0 


Oct. 

Ju/y 
May  > 
Del. 

M  * 


n,  ivj 


'  H  M 

// 

<-  H  * 

a 

/  /<  •> 

y  n  n 

m 

y%  « 

Be 

i  /‘l  * 

t^SMl 

^J/rspecfed 

Parrot 


Cbt.  L,  if3t  -  l.  H  Spa  timed 

Mar.  il  *  *  Mont 

Apr H  /,  nao  l.  O.H.  (motor  et*~n 

Pec.  y  SfV*-  £\CC . 

Jen  *4.  >9*4  r  e.  c. 

HoT.  20,  /y*C  -  2  orf 

Dec.  Z1.  ^948 
Mar.  t*/  l)f/.  n 


At.  * 


mo  tut  e  ere/ 


B-6 


CROCKER  POND  DAM 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 


Inspected  by  L.Q.Mardan .  Date  Sept. .89#  1924  Dam  No . 59-11 


Town  Weatmina ter . Location . WM, tmaa  River. -S, Aahburnhain  R pad , 

Owner . Use  . . . . 

Material  and  Type . Rubble  wall-ear tb  embantoexrfc,  part  washed  out  * . 


Dam  Designed  by . Constructed  by.. 


SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron . El.  Streambed 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flash  boards . . . 


El.  Flowline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe 

Kind  of  Foundation  under  Spillway . 

Condition . 


EMBANKMENT 

El.  Top . El.  Natural  Ground . Width  Top . 

» 

Width  of  Bottom . Upstream  Slope . Downstream  Slope 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . . Foundation . 


Condition 


GATES . Location . 


Kind . El.  Flowline 


Condition 


WHEEL . Kind . Siie . Rated  H.  P... 


Location . _ . Ave.  Head 


Evidence  of  Leaks  in  Structure 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam 


Nature  of  Buildings  and  Roads  below  Dam. 


Number  Acres  in  Pond . Drainage  Area  in  Square  Miles 

Discharge  in  Second  Feet  per  Square  Mile . 

Estimated  Storage  Million  Cubic  Feet . 


CROCKER  POND  DAM 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

„  „  _  Inspection  of  D sms.  Reservoir  Dams,  and  Reservoirs. 

Prof.  Turner  -  consulting  eng. 

Inspected  by 9t  Harden .  Date  .  21, .1932  Dam  No.-5.9-ll , 


Town . Westminster . Location . ^x.o.oks...mil..PxlYel.ege< 


Owner . Use- 


Material  and  Type 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Apron. . El.  Stream  bed 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flash  boards . 

El.  Flowline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe . . 

Kind  of  Foundation  under  Spillway . 

Condition . .Inspected...p.pop.p.§g^..XQMMaM.«n.» . 


EMBANKMENT— Length  overall . Feet 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom. . Upstream  Slope . Downstream  Slope- 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . Foundation . 


Condition. 


GATES . Location . 


Kind . El.  Flowline. 


Condition 


WHEEL . Kind . Size . Rated  H.  P. 

Location . Ave.  Head . 


Evidence  of  Leaks  in  Structure. 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam. 


Nature  of  Buildings  and  Roads  below  Dam 


Number  of  Acres  in  Pond . Drainage  Area  in  Square  Miles 

Discharge  in  Second  Feet  per  Square  Mile . . 

Estimated  Storage  Million  Cubic  Feet . 

B_g  CROCKER  POND  DAM 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Duns,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by . k?.Pv  garden .  Date . . .?. ?.?  Dam  No.—??®.”."^.. 

Town . Westminster . Location . 

Owner Crocker  Burbank  Co ..  . .  As  soc . use . 

Material  and  Type . 


.Year.. 


Dam  Designed  by . Constructed  by . 

SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Apron. . El.  Streambed.. 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flashboards . 

El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . 


EMBANKMENT — Length  overall . Feet 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope . 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . Foundation . 

Condition . Constructing  ..core ..  .srall.  ...Qn...w.es.t...s.ld.e..or...dam,.. 


GATES . Location . 

Size . . Kind . El.  Flowline. 

Condition . 


WHEEL . Kind . Size . Rated  H.  P. 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure . 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam 


Nature  of  Buildings  and  Roads  below  Dam 


Drainage  Area  in  Square  Miles. 


Number  of  Acres  in  Pond . 

Discharge  in  Second  Feet  per  Square  Mile. 
Estimated  Storage  Million  Cubic  Feet . 


R- 1  0 


CROCKER  POND  DAM 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by . L  »  0  .  Marden .  Date  P  t.r  .9  ji  .1. 9 .  Dam  No.. ...5  §"1.1. 

Town . Wes  tmins  tor  . Location . 

Owner Crocker. Burbank  Co. . Uae..M.ftr...5P.ns.tmc.tAQJ3.». . 

Material  and  Type . 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Apron. . El.  Streambed ... 

Width  top  Abutment  . Width  top  Crest . Width  bottom  Spillway . 

Width  Flaahboards  carried . Kind  Flashboards . 

El.  Flowline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . .Qr&ni.tfi* ...ClaX* 

Condition  . Bel.  ieve  strata  ...of  ledjge.  and.,  schist., . 


EMBANKMENT — Length  overall . Feet 

El.  Top  . El.  Natural  Ground . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope . 

Kind  of  Corewall  . Riprap . 

Material  in  Embankment . Foundation . 

Condition . Part  being  constructed.  ..on.  we.s.t....$..lde... of  ...spillway.,.. 


GATES . Location . 

Sise . Kind . El.  Flowline 

Condition . 


WHEEL . 

. Kind . 

. Sise.... 

. Rated  H.  P. 

Location . 

....Ave.  Head . 

Evidence  of  Leaks  in 

Structure . 

Recent  Repaira  and  Date . . 

Topography  of  Country  below  Dam 


Nature  of  Buildings  and  Roads  below  Dam 


Drainage  Area  in  Square  Miles 


i 

'  7 


Number  of  Acres  in  Pond . 

Discharge  in  Second  Feet  per  Square  Mile 
Estimated  Storage  Million  Cubic  Feet . 


CROCKER  POND  DAN' 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Duns,  and  Reservoirs. 

Inspected  by  L.Q.MardftH .  Date  ..Qcfc«1.7*19.3.2. ..  Dam  No . 5.9.-1X. . 


Town.IlP.StiMinst®?* . Location . 


Owner . Use.. 

Material  and  Type . 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Apron. . Ell.  Stream  bed . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flashboards . 

El.  Flowline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway...  . Ledge . 

Condition .  .$Bli.l.¥ai...f.ouad*.tdPR...8^ 

drilled  and  cracks  filled  with  cewent. 


EMBANKMENT— Length  overall . Feet 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope. 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . Foundation . 


Condition. 


GATES . Location . . 


Kind . El.  Flowline. 


Condition 


WHEEL . Kind . Sise . Rated  H.  P. 

Location . Ave.  Head . 


Evidence  of  Leaks  in  Structure. 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam . . . 

Nature  of  Buildings  and  Roads  below  Dam . 

Number  of  Acres  in  Pond . Drainage  Area  in  Square  Miles . 

Discharge  in  Second  Feet  per  Square  Mile . . 

Estimated  Storage  Million  Cubic  Feet . 

,  -.  CROCKER  POND  DAM 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 


Inspected  by.L.i.Q Marden .  &...G ... ...  Classon .  Date.  Pec  * 8j.19.32 Dam  No...??.? -1.1. 


Town . Westminster . Location . Brook  Mi  11  or i ve lege. 

Owner . C  r  o  c.ke.r . .  Burb  ank . .  Co . . Use . 


Material  and  Type 


Dam  Designed  by . Constructed  by . 

SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Apron. . El. 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway 

Width  Flashboards  carried . Kind  Flashboards . 


El.  Streambed 


El.  Flowline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . CoQcr.e.t.e.  .f.o.unda.tiGa...c.Qmp.l.e.te.iy...ixi.  .ledge.,..  ..All...  jj.Qj:p.us....5PP.fcs.. 

and  holes  grouted  .....East .abutment  ..part  ...constructed^ West  completed. 

EMBANKMENT — Length  overall . Feet 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom.' . Upstream  Slope . Downstream  Slope . 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . Foundation . 

Condition . West  ...erab.ankrae.n.t....c.p.o,pl.e.t.ed....exc.ej5.t...r.ip-.rap.., . 


GATES . Location . 


.El.  Flowline. 


Condition . N.Q.t.  ..QOH.S  triM*.tf£(i . 


WHEEL . Kind . Size . Rated  H.  P. 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure . . 


Recent  Repairs  and  Date . .^.P.U.S.: 

Topography  of  Country  below  Dam . 


Nature  of  Buildings  and  Roads  below  Dam. 


Number  of  Acres  in  Pond . Drainage  Area  in  Square  Miles 


Discharge  in  Second  Feet  per  Square  Mile.. 
Estimated  Storage  Million  Cubic  Feet . 


CROCKER  POND  DAM 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

It  - 

Inspected  by B?Qrliarden . Warble  Date .  Dam  No ! 


Material  and  Type 


Town. . We s tains ter . Location Brooks  Mill  Priyileg e 

Owner.  .Cr  q.  c.ke  r.-BurbaoKC  Q ., . Use . 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Aproa . El.  Stream  bed 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flashboards . 


El.  Flowline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . Constructin£...og:re  ..type  ...Qope.jr.ete ..  wasteway . 

OK . 

EMBANKMENT — Length  overall . Feet 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope. 

Kind  of  Corewall . Riprap . 


Material  in  Embankment . Foundation ... 

Condition . Conus  .t  r.uc.t  lag.. .  car.e. ..  .wall .  ..and . .  emh  ankment 

. OK . 


GATES . Location . 


Kind . El.  Flowline. 


Condition . OK,. 


WHEEL . Kind . Size . Rated  H.  P 

Location . A  vs.  Head . 

Evidence  of  Leaks  in  Structure . None . 


Recent  Repairs  and  Date . tlon . 

Topography  of  Country  below  Dam . 


Nature  of  Buildings  and  Roads  below  Dam. 


Number  of  Acres  in  Pond . Drainage  Area  in  Square  Miles.. 

Discharge  in  Second  Feet  per  Square  Mile . . 

Estimated  Storage  Million  Cubic  Feet . 


B-14 


CROCKER  POND  DAK 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by . L. ». P. .•  .¥.3 J* $ en .  Date....6-&fi--555 .  Dam  hftft-.lJ.. 

Town . Westminster . Location . . 

Owner . Crockej?.^Bm?bank...Co . Use . 

Material  and  Type . 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Apron. . El.  Streambed  . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flashboards . 

El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . P.q.u  jr.ing....cp.ncrfi.'ts...  -....was.t«way....sfi!Q.t.lons....OK . 


EMBANKMENT — Length  overall . Feet 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom: . Upstream  Slope . Downstream  Slope. 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . Foundation . 

Condition . Constructing.  ..core...  wall ......  embankune.u.ti...O.K . 


GATES . Location . 

Size . Kind . El.  Flowline. 

Condition . completed . 


WHEEL . Kind . Size . Rated  H.  P., 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure. ....None. . 


Recent  Repairs  and  Date .  . OK 

Topography  of  Country  below  Dam . 


Nature  of  Buildings  and  Roads  below  Dam . 

Drainage  Area  in  Square  Miles 


CROCKER  POND  DAM 


Number  of  Acres  in  Pond . 

Discharge  in  Second  Feet  per  Square  Mile. 
Estimated  Storage  Million  Cubic  Feet . 


COUNTY  OF 


Inspecti"  '  ^ 

inspected  by . L«.Q.#.M&r.den . 

Town . Wes  tm  Ins  .ter . 

Owner.  Cr q c.ker -Burbank.  Cq  . 

Material  and  Type . 


<  tXSSACHUSETTS 

kNGINEER 

7".  c,  and  Reservoirs. 

? -.20 -3.3 .  Dam  No 59-JLL 

''.•Aoks  Mill ...  Privilege . 

T7*e . 


Dam  Designed  by . 

SPILLWAY— Length . Feet.  D**pth 

El.  top  Abutment . El.  Cres+ 

Width  top  Abutment . Width  *  ,  ^ 


Width  Flashboards  carried . 

El.  Flowline  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway 
Condition  Under..  .C.QJOS.trUC.tiO  < 


-■  nrfed  by  . Year . 

....Feet 

T"..  Apmn  . El.  Streambed 

h  bottom  Spillway . 

•  I,’  r- -M~-»ar*ia  . 

*  *"  1  C’;  -. out  Pipe . 


'  1  "  ‘  poured. ..r.... OK 


EMBANKMENT — Length  overall . Feet 

El.  Top . El.  Natural  ^"-md 

Width  of  Bottom . U.  '  °l"pe 

Kind  of  Corewall . 

Material  in  Embankment . 

Condition . Core-wall  ...and  .  e 


. Width  Top . 

. Downstream  Slope 

. Riprap . 

....  Foundation . . 

'  r.  cons. tru.{;.tlo.n...QK . 


GATES .  ...  .Location . 

Size . Kind  . F.I.  Flowline 


Condition 


WHEEL . Kind .  Si*»  . Rated  H.  P. 

Location .  . Ave.  Head . 

Evidence  of  Leaks  in  Structure . None  . . 


Recent  Repairs  and  Date . Under  ,  co-sti’uctl  on 

Topography  of  Country  below  Dam . 


Nature  of  Buildings  and  Roads  below  Dam  . . 

Number  of  Acres  in  Pond .  ”  -j;  -Area  in  Square  Miles . 

Discharge  in  Second  Feet  per  Square  Mil**  . 

Estimated  Storage  Million  Cubic  Feet. 

:  CROCKER  POND  DAM 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by . .Harden .  Date.:.®.*®:?'.®??. .  Dam  No..  50.-ll 


Town . Westminster . Location . Whitman  River . . 

Owner. . . . QrP.CK.C T. . .  Burbank .  Co. . . Use . 


Material  and  Type. 


Dam  Designed  by 


Constructed  by . Year.. 


SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron . El.  Streambed 

Width  top  Abutment . Width  top  Crest . Width  bottom  SpiQsray . 

Width  Flashboards  carried . Kiqd  Flashboards . 

El.  Flowline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe .  . 

Kind  of  Foundation  under  Spillway . 

Condition . ppre  section  to  poor-  remainder  completed- . 


EMBANKMENT 
El.  Top . 


El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope . 

Kind  of  Corewall . »T.».C.timX.lY....5.Q»plei;e^ . Riprap . 

Material  in  Embankment . Foundation . 

Condition  ...WPSterXy  ..©robatlkro.P.nt. .. CQjnple ted-.,  easterly  enbanlqnent  about  86 

pef cent .  complete . . 

GATES . Location . . . 


Kind . El.  Flowline.. 


Condition 


WHEEL . Kind . Sise . Rated  H.  P. 

Location . Ave.  Head . 


Evidence  of  Leaks  in  Structure.. ..Upne 


Recent  Repairs  and  Date . O.ndor  cons  truction. 

Topography  of  Country  below  Dam . 


Nature  of  Buildings  and  Roads  below  Dam . 


Number  Acres  in  Pond . Drainage  Area  in  Square  Miles 

Discharge  in  Second  Feet  per  Square  Mile  . 

Estimated  Storage  Million  Cubic  Feet  . 


CROCKER  POND  DAM 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by . .  Date & -15  -  X9.3.4. . .  Dam  No 


Town 


Westminster . Location.. 


Owner . Use.. 


Material  and  Type . 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Apron. . El.  Stream  bed 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flash  boards . 

El.  Flowline  Cleanout  Pipe . SUe  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . 9^. . 

EMBANKMENT— Length  overall . Feet 

El.  Top . El.  Natural  Ground . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope . 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . Foundation . 

Condition . 9^. . 


GATES . Location . 


.Kind . El.  Flowline. 


Condition 


WHEEL . Kind . Sise . Rated  H.  P. 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure . .9$ . . . 


Recent  Repairs  and  Date . 9.9.9®. 

Topography  of  Country  below  Dam . 


Nature  of  Buildings  and  Roads  below  Dam. 


Number  of  Acres  in  Pond . . Drainage  Area  in  8quare  Miles . 

Discharge  in  Second  Feet  per  Square  Mile . 

Estimated  Storage  Million  Cubic  Feet . 

n-lb  CROCKER  POND  DAM 


/•///.  -*»  / 

Inspected  — . 


Town...^i^8<^l}fc«<4Z^ . Location..^ 

Owner . . . Use. 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

. Pat Dam  No . .sSI?.T..-.j„ 

. Location..  . 


Material  and  Type.. 


Dam  Designed  by. 


.Constructed  by . Year.. 


SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron. . El.  Streambed. 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway.. . 

Width  Flashboards  carried . . . . Kind  Flashboards . 


El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe- 


Kind  of  Foundation  under  Spillway . .. . . . . . 

Condition.... 

. . . 


EMBANKMENT 

El.  Top. . El.  Natural  Ground . Width  Top . 

Width  of  Bottom . . . Upstream  Slope. . Downstream  Slope- 

Kind  of  Corewall . . Riprap . 

Material  in  Embankment........... . . .^.---Foundation . 

Condition . . 

. \ V.' .. . <•;'-*  O . 

GATES . L . Location . 


.Kind . El.  Flowline. 


Condition. 


WHEEL . Kind . Size . Rated  H.  P. 

Location . Ave.  Head . 


Evidence  of  Leaks  in  Structure- 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam. 


Nature  of  Buildings  and  Roads  below  Dam 


Number  Acres  in  Pond . Drainage  Area  in  Square  Miles. 

Discharge  in  Second  Feet  per  Square  Mile . . 

Estimated  Storage  Million  Cubic  Feet . 


B  - 1 9 


CROCKER  POND  DAM 


WORCESTER  CulTNTY  ENGINEER 
Inspection  of  Dates,  Reservoir  Dams,  and  Reservoirs 

Inspected  by  L  _  n  Wot*  a «n  Date  Dam  No.  £q_h 


Location 


Owner — gr^ck4>r. 

SPILnWAY 
ET7  top  abutment 


_ El .Crest _ 

.Width  top  Crest_ 


E- . top  abutment _ El . Crest _ El . Apron. _ El . C t 

Width  top  Abut. _ Width  top  Crest _ Width  bottom  bp. way 

Width  flashboards _ Kind  Flashboards. _ 

El. Flowline  Cleanout  Pipe _ Size  and  Kind  Pipe _ 

Kind  of  Foundation  under  Spillway _ 

Condition  vitar  iin<n  In  nnnH  1  A 


EMBANKMENT 

El .  Top  El . 

Natural  Ground 

Width  Top 

Width  of  Borrom 

Upstream  Slope 

Downstream  Slope 

Kind  of  Core^all 

Riprap 

Material  in  Embankment 

Foundation 

Condition 

GATES 

Size _ 

Condition 


Location 


Kind 


Ei. Flowline 


Evidence  of  l^eaks  in  Structure 


Recent  Repairs  and  fate. 


Number  Acres  in  Pond _ Drainage  Area  in  Sq.  Miles. 

Discharge  in  Second  Feet  per  Square  Mile__ _ 

Estimated  Storage  Million  Cubic  Feet _ 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoire. 

Inspected  by  G...G0  r'C'Qf'OLKi .  DateJ^ae,  f  Dam  No.w 


Town  \a/Ca*  t  bt/n  STc,  f~ . Location  . . 

Owner  C*/ractKc+i~  -  fiurAant  Go. . Use  -w  Mfashiriy  ffyfar 

Material  and  Type . . 


Dam  Designed  by . Constructed  by 


SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron . El.  Streambed 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried.  ./  S'. . Kind  Flashboards . 

El.  Flowline  Cleanout  Pipe . Sire  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . Gr.0Q.cl.. . 


EMBANKMENT 

El.  Top . El.  Natural  Ground  . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope 

Kind  of  Corewall . Riprap . 

Material  in  Embankment . Foundation . 

Condition  G^OO<\ . 


GATES .  .GrQ.a.cJ. . Location 


Kind . El.  Flowline 


Condition 


WHEEL . Kind . Sire . Rated  H.  P. 


Location . Ave.  Head 


Evidence  of  Leaks  in  Structure. 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam 


Nature  of  Buildings  and  Roads  below  Dam . 


Number  Acres  in  Pond . Drainage  Area  in  Square  Miles . 

Discharge  in  Second  Feet  per  Square  Mile  . 

Estimated  Storage  Million  Cubic  Feet 

B-21  CROCKER  POND  DAM 


v*  ;■ 


w;»"  w  —  w  —  v~ 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by  ,£T ....f-:...  .  Date  V^/ Z.^.  *r-y-  Dam  No. 

Town. . / nj$. . Location A Jaj. . .  ’j. <2  ("Y"*). .  fT'.. . 

Owner . C~ . era O iX- sJ^r-. ■  .^.ujrr&A. .«  t\ . . . _ <* . Use . 

Material  and  Type . 


Dam  Designed  by 


Constructed  by 


Year 


SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron . El.  Streambed. 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

_  *  " 

Width  Flashboards  carried . £-.7 . Kind  Flashboards . 


El.  Flowline  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway 
Condition . . 


Sise  and  Kind  Cleanout  Pipe 


EMBANKMENT 

El.  Top . 

Width  of  Bottom . 

Kind  of  Corewall . 

Material  in  Embankment 
Condition . ^ . \ 


El.  Natural  Ground . 

. Upstream  Slope 


Width  Top . 

. Downstream  Slope 

. Riprap . 

Foundation . 


GATES . Location . 

Siae . Kind . El.  Flowline 

Condition . . . . . 


WHEEL . Kind . Size . Rated  H.  P . 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure . rr'>.n~f.:L.r..C. . vA . . . '.*3 

. . . 

Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam . 


Nature  of  Buildings  and  Roads  below  Dam 


Number  Acres  in  Pond . Drainage  Area  in  Square  Miles  . 

Discharge  in  Second  Feet  per  Square  Mile  . 

Estimated  Storage  Million  Cubic  Feet  . 

B-22  CROCKER  POND  DAM 


WORCESTER  COUNTY  ENGINEERING  DEPT 

WOROESTEIt,  MASS. 


daii _ kifidLlSL-iiiiW 

■  UBJCCT:  _ Mb.  p  « 

19 _ HaaWl _ 1?*i . J!HjL£E* . . . . . 


tE*>*V 

cu. 

n<- 

KJ  6  \e~  c\  kf 

.  < 

V/v*l 


CAR  USED 
CAR  MILEAGE 

CMO  TRIP . 

•  COIN  TRIP  _ _ 

TRIP  MILES .  U.O  V 


thd  ka^  JSr 


BIONATURE 


Westminster 


TOWN _ 

LOCATION 


So.Ashburnham  Rd 


aa-ix 

DAM  NO . . 


STREAM 


Whitman  R 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


owned  by  Crocker-Burbank  Co. 

INSPECTED  BY  _ lom  . 

type  of  dam  earth  concrete 


Ass  Q^Blac  e 

DATE 


Fitchburg 
Nov. 20,1946 


use  s torso 


CONDITION 


goad 


SPILLWAY 

FLASHBOARDS  IN  PLACE  hOhC  . RECENT  REPAIRS . hPn© 

CONDITION  .  gOOd  . 

none 

REPAIRS  NEEDED  . 


EMBANKMENT 

recent  repairs  none 

r 

CONDITION  gOOd 

REPAIRS  NEEDED  nOIie 


OATES 

recent  repairs  none 

CONDITION  . . gOOd 

REPAIRS  NEEDED  HOne 


LEAKS 

how  serious  . none  visible 

DATE 


COUNTY  CNOINCCR 


TOWN  . 


LOCATION....  isUZjr  Jti///  Prw/ky 


DAM  NO.^ 
STREAM 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


OWNED  BY . CTjrac.JCOt’r . 3orJn«4t/c(* . P^ACE . fckA AtSrj  USE 


INSPECTED  BY 


jLsaAf 


DATE 


TYPE  OF  DAM 


*/.  ✓  9  +  & 

condition 


BPILLWAY 

FLABHBOARDS  IN  PLACE  <L  .  RECENT  REPAIR8  ./?••«■ 

CONDITION  .  jjIYQ 

REPAIRS  NEEDED  . 


EMBANKMENT 

RECENT  REPAIRS 

CONDITION  . 

REPAIRS  NEEDED 


BATES 

RECENT  REPAIRS 

CONDITION  . 

REPAIRS  NEEDED 


LEAKS 

HOW  SERIOUS 


DATE 


COUNTY  ENGINEER 


DAM  NO 


town  kl/jz  . 

LOCATION _  d/j:  ./M/  // 


SJ_zlL 

STREAM . . 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 

qwNEDjiY . (Cr#>Kc(y . &vrL>qn/cCi. . y^pc use . s/?r*rf^. 

'Nny.ggTcp.BY _ jL&M-.-J&ve  ..fifJ pate . . 

TYPE  or  DAM  CONDITIDN 


SPILLWAY 

FLASHBOAROS  IN  PLACE 


fer 


CONDITION  . 

REPAIRS  NEEDED 


6mh 
f\J*  o  « 


RECENT  REPAIRS . /Xfa A.  ^ 


EMBANKMENT 

RECENT  REPAIRS  < 

CONDITIDN  . A, 

REPAIRS  NEEDED  A/ffh  * 


GATES 

RECENT  REPAIRS  . c/0/?* 

CONDITION  .  .  Grr& 

REPAIRS  NEEDED  A (o  f)  € 


LEAKS 

HOW  SERIOUS 


f/Otl? •S/J/J’/ C 


DATE 


Afa<-  //^  /£T/ 


!  « 


WWW. 


ister 


, nrtT|Lij  Brooks  Mill  Privilege -Nor th»€Wt  Turnpike 

.  . 


DAM  NO.- 


STREAM. 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


owned  by  Nashua  River  Res  Co., . place. 

inspected  by  I^O^larden-  S  »F  pa  a . cate 


use . storage ... 


TYPE  Of  DAM 


SPILLWAY 


CONDITION 


FLASH  BOARDS  IN  PLACE  n0ne . RECENT  REPAIRB 


CONDITION 


REPAIRS  NEEDED 


EMBANKMENT 


RECENT  REPAIRS 


good 


none 


none 


CONDITION 


REPAIRS  NEEDED 


. good 


. none 


OATES 


RECENT  REPAIRS 


none 


CONDITION 


good 


REPAIRS  NEEDED 


..none 


LEAKS 


how  serious  . none  ,  visible  . 


COUNTY  CNBINCCR 


DATE  .V. 


TOWN  _ WjtjfcjniAjht 


LOCATION.. _ 


DAM  NO 

STREAM 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 

OWNEO  BY  LACE  fciiAl/jttj  USE 

INSPECTED  BY . . . . . . DATE . Si 


TYPE  OF  DAM 


CONDITION 


BPILLWAY 


FLASH  BOARDS  IN  PLACE 

CONDITION 

REPAIRS  NEEDED 


RECENT  REPAIRS 


-•J 


EMBANKMENT 

RECENT  REPAIRS 
CONDITION  . 

REPAIRS  NEEDED  . 


BATES 

RECENT  REPAIRS 

CONDITION  .  rx 

REPAIRS  NEEDED  . 


LEAKB 

HOW  SERIOUS 

DATE  Si 

L 

COUNTY  ENDINCCH 


.• 


WORCESTER  COUNTY  ENGINEERING  DEPT 

WOROMTCR,  MAM. 


PATE _ 

SUBJECT:  . . . . 

TO . 4?  '  0 


/  ^rtro&j  W'S/ 


/rf*r  /  /9f& 
/ 

'*Sf 


/iSe*/\ If 


0 


J'J  ‘  *  Je,/e<^  &  ■Z' &/<»»~<  . 

yf~yH  *  * 


CAR  USED 
CAR  MILEAGE 
CN O  TRIF 

■  COIN  TRIF 

TRIF  MILCB 


Bl  O  NATURE 


LOCATION  J 


. 


DAM  NO.. 


STREAM. 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


OWNED  VftZrTC.  kt.r 


INSPECTED  BY 


. JCfcAOi. . . . use . 

•Csej^CiCttM . date . . /fZ.ZZlI... . . 


TYPE  OF  DAM  CONDITION 


SPILLWAY 


FLASH  BOARDS  IN  PLACE  4rr  / . RECENT  REPAIRS.. 


CONDITION 


REPAIRS  NEEOED 


EMBANKMENT 


RECENT  REPAIRS 


CONDITION 


REPAIRS  NEEDED 


GATES 


RECENT  REPAIRS 


CONDITION  . £ /?£. 


/  i*J  a  “j~\ 


REPAIRS  NEEDED 


LEAKS 


HOW  8ERIOUS 


COUNTY  CNUINECR 


DAM  NO 


LOCATION 


WORCESTER  COUNT!  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


Owned  by  . 
Inspected  by 
Type  of  Dam 


,  /t^..  Place  _____ 

D at e 

>- *.  /a  .  Condition 


Use 

vV  ? .  /ft  •/ _ 


SPILLWAY 

Plashboards  In  Place  a ^  ^ 

Condition  _ ^ _ 

Repairs  Needed  -S 


EMBANKMENT 


^  crS Recent  Repairs 


*  r-*/s  4*s*/r  J*.  r-mj* /r*±-*.4t._*r_sc~  ■ 


s+7. 


LEAK 


How  Serious 


County  Enainee: 


31 


C 


X>C  AT  I  ON  J,  A...  a  A  ^ 


STREAM 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


Owned  by  //Jy.. ,  / 

Inspected  r>y  _ ^  -  , 


£  Flag  e 


-f- 


U  S  5  y  ' 

- 


/’.y 


Date 


C,  /‘r£j> 


LOCATION 


i.sVgtr- _  DAlu  NO.  2Z11L 

<?M  i  \\  orCrocVer  ^nrA  STj£^M  ,  Wllife^ta 

WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


Owned  by  _ 

Inspected  by 
Type  of  Dam 


SPILLWAY 


Place 


p£ 


Date 


Condition 


n ashboards  in  Place 


Recent  Repairs 


Condi  tion 


'-Jo 


Repairs  Needed 


fvpankfent 


*■  ■  .--1 

.  a 


LE^KS 

How  Serioua 
DATE: 


-.1 


B - 33  CROCKER  POND  DAM 


INSPECTION"  REPORT  &  DATA  FOR  DAMS 

Owner _  ..Wc  Uerh  accuser  . 

His  Address!  ^  ^v/c hburq 

Function  of  Earn:  jf/i?  £ 


Dam  No,  —  //  .  _ _ 

Tovm: 

_  Stream:  wbr^idYi  A it£t~ 
Pond  :_£>*>  c<£>>-  ft n*f 

Z.  p&* oT^g- 2¥,^72. ...  _ 

Hocation"&  AccedstJ^,  &■ ..  .  —  ‘5’ONDITIONRA^^G 

^  A/?/r  S.£:  or  /////  -  Structural 

tfSGS  Quad.  (^ay/l^e  r-^at.^-r/-/*' _ Long.T^-i  2~>j>  __  Hydraulic:^.  4To  X72C- 

Drain.Ar,:3.52S4,Miw  Ponds: _ ac.  ;Res  ,©dam:___  Beneral:  Good  -  .-. 

Character  of  S7A,:^  . . .  ..  ...  .._  PRIORITY ._r - 

Estimated 


Date  2'Z^-7i  *?£rkr»  Comment 


B-32* 


Dam  No ,  3-/ fr'r? 

T'  CROCKER  POND  DAM 


INSPECTION  REPORT  -  DAMS 


1.  Location:  €  i~t? /Town  yvl  E  STM  INlSTEg,  Don  No.  3-14  -  332. -II 

Name  of  Dan  Crocker  P*o  m  <1 _ Inspected  by  l?e  go  >i  ^  f?  i  ~z  icALL 

Date  of  Inspection  4-/~\  / ~7  6 _ 

2.  Ovmer/s:  per:  Assessors  _  Prev.  Inspection  ✓- _ 


Wc  <4 

Reg.  of 

■eyViaeuser 

Deeds 

Pers.  Contact 

K/Cif sfer  PJ.,  r,+c 

K  bvj  t  ^ 

Name 

St. 

a  No.  1 

C ity/Town 

State 

Tel.  No. 

A  tt: 

Bill  13  *  /ter 

-  Co/ufr.L  D >ViSfoU  . 

Name 

St. 

S  Mo. 

Ci ty/Town 

State 

Tel,  No. 

Name 

St. 

£.  No , 

City/Town 

State 

Tel.  No , 

3.  Caretaker  (if  any)  e.g.  superintendent,  plant  manager,  appointed 
by  absentee  ov/ner,  appointed  by  multi  owners. 


Name : 

City/To  w  n : 

4.  No,  of  Pictures  taken 


St.  &  No. : 
State : 


Tel, No. : 


5.  Degree  of  Hazard:  (if  dam  should  fail  c  omple  te  ly  )’;*‘ 

1,  Minor  2.  Moderate _ 

3.  Severe 


4.  Disastrous 


*  This  rating  may  change  as  land  use  changes  (future  development) 

Outlet  Control  :  Automatic _ Manual  _ _ _ _ _ 

Operative  _ 

Comments : 


yes; 


No. 


7.  Up st iean  Face  of  Dam:  Condition: 


1.  Good 


v/ 


3.  Major  Repairs 


2.  Minor  Repairs 
4,  Urgent  Repairs 


nrCommen  ts : 


j 


■j 


•-1 


B-35 


CROCKER  POND  DAM 


r- 

\+.  t;  •' 

•„ 

• 

-2- 

d,,m 

l’O.  3- 

|4  -  332  -  II 

t 

G. 

Downstream  Face  of  Dams 

.  •!>! 

Conditions  1.  Good  f 

2.  Minor  Repairs 

3.  Ma.ior  Repairs 

4.  Uraent  Repairs 

1 

Comment  s  s 

-  * 

- 

9. 

Emergency  Spillways 

Conditions  1.  Good 

2.  Minor  Repairs 

1-+] 

3.  Mai  or  Repairs 

4.  Urcient  Repairs 

-»'■  .  * 

10. 

Comments  s  ■SPcJlim^  of  Cok)  cv  c+e.  (P 

^urmerows  locaf  s  Co^c.  &  C  i»/e 

bof  •-*  Che  e.  1C  Oj  ulls  , 

Water  Level  at  time  of  insoections  ^  -  ft.  above  ^ 

and 

be  low 

top  of  dam  E*-n  b 

•  principal 

spillway 

« 

«  't 

s: 

other 

11. 

Summary  of  Deficiencies  Noteds 

»’***» 

■ 

°J  Growth  (Trees  and  Brush)  on  Embankment  . . ~  . 

. _ : 

D 


Is)  Animal  Burrows  and  Washouts  - 


c)Damage  to  slopes  or  top  of  dam  - 


E))Crackec;  or  Damaged  Masonry  ttHrlofi.  Spelling  C  (.4)  Above  ) 


£F)  Evidence  of  Seepage  /ff/tfo/Z,  ^^TTe^9f *J G  F'f'otri  (aJ/J sf'tc o trt 

£vj  Of  yVrsf  C*e»  AT  Co  A /.l,  . 

f/Evidence  of  Piping  '  ~ _ - 

G)  Eros  ion  — . . . . . — 

^Leaks  (s*<  £  fb  ov  c,  ) 


J^Trash  and/or  debis  impeding  flow 
•^Clogged  or  blocked  spillway 
^j  Other  ~ _ 


B-36 


CROCKER  FORD  DAE 


:•  i 


j 


."ir.'nr  -■  j\m 


-3- 


D /. i .  i:c .  3-14-3  32  -J  I 


■V "i 


if,  Remarks  &  Re  c omm endationst  (Fully  Explain) 

7% c  Co/ Off  froui/ej  7/re  6r,ck.  Cote  to*//  /* 

£cs/<‘-/y  e*r?  ^  £fT7  /J  \//r/o*t-Ly  ferret.  ^  /«/<tk$t 

Ct  J?  *  /  of  a  /■  /  a  H  t*J  Sf  S  Afo  /  e  ct  doc*  a)  s /  re  77 ?  , 

Z/eaf/y  os  tj oo  <f  tj  //fr  Cc/ZofZ  /^oue/e/  Zy  7/ic,  /d  s/ft  /y 


Crr?/.  Care  CjZ/L  ^  7/e  on/y  de  < 


'ec/ac/^e  de/fry  ^ 


/vo^j  err/er-y/'i  y  //*  of*?  7fyc  c/oui  aJs/ re&  tyy  Zsr/  cf  ///c 
/(A*/  C/ee /o  Our?//.  ^  0Aj/y  aZ/rer  c/ef/cor^cy  //*/>(/ 
Ctr/4-f  /V/sJo/c  J/ro?  ///S7 y  Z/</szo  Cro  t/~r 

OAJ  zyr  /)  C/(/c  S////^^y  Q/fC 


6rz//s 


13»  Overall  Condition: 

1.  Safe  It 


7 ^ 

2.  Minor  repairs  needed 


3,  Conditionally  safe  -  major  repairs  nedci 

4.  Unsafe  _ _ _ 


i.  Reservoir  impoundment  no  longer  exists  (explain) 
Recommend  removal  from  inspection  list  _ _ 


■-  -1 


•  . 

—I 


\ 

I 

r 


checker  Pj::d  :>a: 


DESCRIPTION  OF  DAM 


DISTRICT 


Submitted  by  \AJ  •  Re  <3  g  >-i 
Date  ±L  1  3.  /  2.  _ 


Dam  No.  _2-_L4---3_?2_  .-JJ _ 

■Gi4y/Town  Westminster 
Name  of  Dam  C.  r-  o  c.  l<  e  v _ P’o  n  <1 


1.  Location:  Topo  Sheet  No.  1  5  C  Q«D  ^  ID  ^ 


Provide  8-?,- "  x  11"  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated. 

Pr.or  T-  Sort,, 

2.  Year  built:  >  °i^.  4  Year/s  of  subsequent  repairs  •  •  • .  1^33  —  H  39,,. . 


3.  Purpose  of  Dam:  Water  Supply 

Irrigation  _ 

4.  Drainage  Area:  _ 'Z  O  ~t _ 


Recreational  _ 

Cl 

Other _ qt~q r  a.  a,  e 


s  q •  mi. 


acres 


Normal  Ponding  Area:  1  0  0  ^ 
Impoundment:  ^ / A _ 


_ acres;  ;>ve  .  depth  N/A _ 

_gals.; _ acre  ft. 


No.  and  type  of  dwellings  located  adjacent  to  pond  or  reservoir 
Veo'  J 

^  y  1  °f MCes  i.e.  summer  hones,  etc.  _ 


7.  Dimensions  of  Dam:  Length  5  00  1 
Slopes:  Upstream  Face  \  h.-  ^ _ 


Max.  Height  4-  s  - 


Downstream  Face  I VI 


Width  across  top  1  O  — 


8.  Classification  of  Dan  by  Material: 

Earth  ^ _  Cone.  Masonry  ^ 

Timber  _  Rockfill 


Stone  Masonry  _ 


Other  Brick,  Core  Wa  I  t 


9.  A.  Description  of  present  land  usage  downstream  of  dam: 
_ ^ 0  %  rural;  _ %  urban. 


B.  Is  there  a  storage  area  or  flood  plain  downstream  of  dam  which 
could  accomodate  the  impoundment  in  the  event  of  a  complete 
dam  failure?  yes  _  no  . 


p,_  n  P. 


CROOKF' 


no:,' m  n;.v 


dam  NOi  3-  14-332-11 


10.  Risk  to  life  and  property  in  event  of  complete  failure. 
No.  of  people  « 

No.  of  homes _ • 


5ec  Kio-^e 
Be  l  euj 


Ho.  of  Businesses 
Ho.  of  industries 
No.  of  utilities 

Railroads  _ 

Other  dams  ________ 

\other  _ 


..  Type 
.*  Type 


11.  Attach  Sketch  of  dam  to  this  form  showing  section  and  plan 
on  8'’,-"  x  11”  sheet. 

12.  How  to  Loca  te  s  W,e  cu  ^  ^  ^  ^ 

/-  *’C  71  z  lr  J~,yi  of  /fcV. 


-• 


A/o/c  (/oj  :  Jfh  rhr  JTS'*/-  or  f«/«rCy 

~7fcc.  Zfl  <}//c/  a//  &/,/;/■„.  J-  o*)  f  OK  c4v  4 

Cjo,,//  &e  A/ctolu  Sou  fly  .  /?/?70UAjA  of 

77 f.  oyc  A>j  o  o  / </  fra  {*<*.  l/y  A~e  so  / /  /*S  77? e  CcSoz/e'S 

7e.cA /ajj  of  77/ c  A  /Tse-f-c  /S  5*/>*  p  Sow  a  // 

^  'A> ,/,/y  <of  Acs^  of  7 Tfo  7f/fr  e_  f  /7s r  A//c  /f7/ajartL 

7/s  </<>,' &  /?fof<7r/y  Ccu/7  O  CC-t/r 

flood  aJ  r/s~oo  ^  S?/0/U y  /7e  sUs?S~/?  s /?  fl/tfef  . 

m 


.  • 

_  .  k_  U.  it  .  _  _  m  k_  M  k_  _  O  _  rn  L  .  m  — _  —  ‘  ^  —  *w  *  ^  ‘  *-  k  —  ’k-  ■  ^  .1.  ..  ■■  .  -■  .  ■-  -i*  .A.  .a— w  ^k.tfiak  .  ■  .^....k...  .V . ...  .  .^. ......  .  .j 


TABLE  B-l 


CROCKER  Pn'7D  DAM 

OUTLETS 

MAIN 

AUXILIARY 

FLOOD 

LOW  LEVEL 

LOW  LEVEL 

MUD 

TRASH 

OUTLET 

GATE 

OUTLET 

OUTLET 

GATE 

CHUTE 

Size 

8'xl2’ 

42"  Dia. 

24"  Dia. 

3'x3' 

3'x3' 

Material 

Wooden 

Gate 

Steel 

Pipe 

Cast  Iron 
Pipe 

Concrete 

Conduit 

Concrete 

Opening 

Location 

Between 

Spillway 

And 

Gate  House 

East 

Sidewall 

Gate  House 
And 

Spillway 

Spillway 

Gate  House 

Invert  at 
Upstream  End 

746.0 

731.5 

731.8 

726.5 

753 

Control 

Mechanism 

Slide 

Gate 

Slide 

Gate 

Slide 

Gate 

Slide 

Gate 

Plate  or 
Hatch 

Cover 

Control 

Mechanism 

Location 

Sidewall 

Between 

Spillway 

And 

Floodgate 

Gate 

House 

Gate 

House 

Sidewall 

Between 

Spillway 

And 

Floodgate 

Gate 

House 

Discharge 

Location 

Spillway 

Face 

Downstream 

Channel 

Spillway 

Face 

Spillway 

Face 

Spillway 

Face 

Operable 

*Yes 

*Yes 

*Yes 

*Yes 

*Yes 

Last 

Operated 

Unknown 

July  1980 

July  1980 

Unknown 

Unknown 

Deficiencies 
at  Time  of 
Inspection 

Could  Not 

Be  Examined, 
Water  Dis¬ 
charging  over 
Top  of  Gate 

Clear  of 
Debris,  No 
Flow 

Could  Not 

Be  Examined, 
Water  Dis¬ 
charging 

Over  Face 
of  Opening 

Could  Not 

Be  Examined, 
Water  Dis¬ 
charging 

Over  Face 
of  Opening 

Clear  of 
Debris,  No 
Flow 

^Reported  by  Owner 


B-42 


(Continued) 


TABLE  B-l  (CONTINUED) 


OUTLET 

FLOOD 

GATE 

MAIN 

LOW  LEVEL 
OUTLET 

AUXILIARY 
LOW  LEVEL 
OUTLET 

MUD 

GATE 

TRASH 

CHUTE 

No  Flash- 
Boards 

Not 

Applicable 

Not 

Applicable 

Discharge 

Capacity 

(cfs) 

200 

270 

73 

Pond 

Elev. 

750.5 

750.5 

750.5 

Time  to 

Lower  Pond 

1  Foot  (hrs. 

6.1 

) 

4.5 

16.7 

Flash- 

Boards 

Not 

Applicable 

Not 

Applicable 

Discharge 

Capacity 

(cfs) 

340 

285 

77 

Pond  Elev. 

752.3 

752.3 

752.3 

Time  to 
Lower  Pond 
1  foot  (hrs.) 


3.6 


4.3 


13.9 


APPENDIX  C 


PHOTOGRAPHS 


Location  and  direction  of  photographs  shown  on  Figure  E-l 
in  Appendix  B. 


.  ! 


:  •-  i 


r  -  • 


rOMD  DAM 


CKOC.KI  H  r<  >M  *  I  >  VM 


NO.  5  VIEW  OF  EXPOSED  CORE  W  ALL 


NO.  9  VIEW  OF  DISCHARGE  CHANNEL 


NO.  10  VIEW  OF  DOWNSTREAM  CHANNEL 


APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC 
COMPUTATIONS 

Figure  D-l,  Drainage  Area  Map 
Hydrologic  and  Hydraulic  Computations 


Page 

D-l 

D-2 


CROCKER  POND  DAM 


LIMIT  OF  WATERSHED 


LOCATION  OF  DAM 


SC*U  IN  F  £  f  T 


FIG.  D-l  DRAINAGE  AREA  MAP 


CKoCkI.li  l*M\H  DAM 
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